Sustainable Management of Wetlands in the Central Valley of Manipur by Moirangleima, Khundrakpam
SUSTAINABLE MANAGEMENT OF WETLANDS 
IN THE CENTRAL VALLEY OF MANIPUR 
ABSTRACT 
THESIS 
SUBMITTED FOR THE AWARD OF THE DEGREE OF 
IN 
GEOGRAPHY 
By 
KHUNDRAKPAM MOIRANGLEIMA 
Under the supervision of 
Prof. (Mrs.) Abha Lakshmi Singh 
DEPARTMENT OF GEOGRAPHY 
ALIGARH MUSLIM UNIVERSITY 
ALIGARH (INDIA) 
2007 
The importance of sustainable management of environmental resources is 
recognized by all. This is especially true of wetlands. 
Wetlands are the vital link between land and water. These are among the most 
important and productive ecosystems on the earth. They are the corridors through 
which 'life' evolved, prospered, came ashore and conquered the terrestrial areas. 
Human lives are invariably intertwined with these ecosystems in the evolution of their 
civilizations. These threatened landscapes are the last and the only refuge for a wide 
variety of flora and fauna. 
Wetlands are distributed in all climatic zones of the earth except Antarctica 
covering about 6 per cent of the earth's surface. In India also, it is found in different 
geographical regions, ranging from cold arid zone of Ladakh to wet Imphal from the 
warm and arid zone of Gujarat-Rajasthan to the tropical monsoon based regions of 
Central India and the wet and htimid regions of southern peninsula. 
Within the last few centuries, these wetlands have been altered for other usages. They 
are subjected to both natural (rising sea level, natural succession, hydrologic cycle, 
sedimentation, erosion etc.) and human forces (increasing stress due to human 
intervention with rapidly growing population, . technological development, 
urbanization and economic growth etc). About 50 per cent of the world's wetlands 
have been lost in the last century, primarily through drainage for intense agriculture, 
overgrazing, over fishing, excess hunting, urban development and water system 
regulation etc. Wetlands are among the least protected ecosystems in developing 
countries and India is particularly vulnerable to their degradation and loss. The 
wetlands of Central Valley of Manipur are under severe threat mainly by the 
anthropogenic pressures. These wetlands are facing untold miseries of gradually 
becoming arid, dull land as result of the senseless gluttonous exploitations of the 
invaluable natural resources. 
The present study mainly attempts to focus on an in-depth investigations of all 
the wetlands located in Central Valley, to examine the causes of threats to these 
wetlands and impacts and on this basis to suggest suitable measures for their 
sustainable management. Data was collected both from primary and secondary 
sources. The information used in discussions have been mainly obtained from surveys 
of wetlands/villages and households with the, help of questionnaire interviews put to 
respondents - fishermen, farmers, local people, govenmient officials etc. 
Various methods were used in this study. The mapping of the Central Valley 
of Manipur was done with the help of field surveys, toposheet No. Toposheet No. 83 
H/14 and 83 L/2, 1970, Satellite imageries of MLA SPOT, 1989, IRS 1 D, 1989, 
2002, IRS, IB, L2 - March, 1999, IRS, ID LISS 3 - February 1999 (latest satellite 
imageries were not available). The data was collected with the help of a questionnaire 
(Appendix III). A questionnaire was developed with the help of questionnaires used 
in similar studies (Maltby, E., 1986; Donald, M.K., 2000; Jyoti, P. & Hemant, D, 
2003; Ishwarjit, E. 2005; Bahar-ud-din, S.M.,2005) and other relevant literatures, 
discussions with govt, officials, NGOs, local clubs etc. a draft schedule was then 
prepared. For the purpose of selecting the sample multistage stratified sampling 
procedure was adopted. It consisted of four steps. The first part consisted of the 
selection of all the wetlands, whether big or small lying in the Central Valley of 
Manipur. All the nine wetlands namely, Loktak, the largest; Pumlen, the second 
largest and the seven smaller lakes namely, Ikoppat/Kharungpat, Waithoupat, Utrapat, 
Poiroupat, Sanapat, Loushipat and Ushoipokpipat were sampled. The second step 
consisted of the selecfion of villages on the basis of their locafion and dependency 
(fishing, agriculture, vegetables, domestic uses etc.) on the lakes. The total sample 
size consisted of 21 villages (8 villages located around the Loktak lake, 2 villages 
located around the Pumlen lake and 11 villages located around the smaller lakes). The 
third step consisted of the selection of households-from every selected village, nearly 
10 per cent of the total numbers of households were randomly sampled. The total 
sample size consisted of 9 lakes, 21 villages and 962 households. The fourth step is 
the selection of respondents-the head of the family (male or female) were selected as 
respondents. Data was collected during the year 2005-06. Simple percentages were 
calculated for easy understanding of the data. 
The thesis is divided into three parts and spreads over six chapters. Part one is 
devoted to an overview of the wetlands. This part comprises of chapter one only. In 
this chapter, an attempt has been made to trace the distribution and examine the 
classification of wetlands in India, Manipur and in the Central Valley of Manipur. In 
Manipur, about 2.36 per cent of the total area is under wetlands. Of the total wetlands 
99.81 per cent are located in the Central Valley while, the rest are found in the hilly 
areas. The wetlands of Central Valley are natural wetlands occupying about 21 per 
cent of the total geographical area of the region. The artificial wetlands are found in 
the hilly areas. 
The second part deals with the intensive case studies of all the wetlands of 
Central Valley. This part comprises of three chapters. Each of these chapters is 
divided into two parts, the first part deals with the general characteristics of the lake 
ecosystem and the second part deals with the socio-economic conditions of the 
sampled villages located around and dependent on them. 
Loktak lake (93° 46'E to 93° 55'E and 24° 25'N to 24° 42'N), the largest 
freshwater wetland in the north-eastern India, is located about 38 km south of Imphal 
city and lies in the Bishnupur district. It has a total area of 287 sq. km with a direct 
catchment area of 1,040 sq. km. and indirect of 7,157 sq. km.This lake comprises of 
63 small adjoining lakes. Phumdis are the characteristic features of the lake and 
covers about 47 per cent of the lake area. The lake receives water from the inflow of 
various rivers/streams (52 per cent), direct precipitation (25 per cent) and link 
channels (23 per cent). Altogether 42 rivers or streams flow into the lake either 
perennially or seasonally. These rivers bring heavy load of pollutants into the lake 
from domestic sewage, municipal wastes, chemical fertilizers from agricultural fields, 
industries etc. and contribute significantly to deterioration of water quality of the lake. 
The lake supports a rich biological diversity. About 288 floral species (80 terrestrial, 
52 aquatic, 124 marsh and 32 plankton species) and 458 faunal species (247 
vertebrates, 165 invertebrates and 46 zooplankton) are found in this lake. Field 
surveys revealed that the sampled households (377) located around and dependent on 
the Loktak lake lack in basic social amenities and facilities such as education ((49 per 
cent were educated), drinking water (54 per cent depend on lake water, 14 per cent on 
tube well water, 13 per cent each on municipal tap water and river water, 3 per cent 
each on pond and hand pump water), sanitation conditions (no toilet, drainage and 
garbage disposal facilities), markets etc. About 78 per cent of the houses were of 
kutcha, type, 14 per cent pucca and 8 per cent were floating huts. Most of the workers 
depend on the lake and were involved in fishing (31 per cent), fish marketing (20 per 
cent), both fishing and agriculture (16 per cent), agriculture (8 per cent), fish farming 
(6 per cent) and ferrying (4 per cent). This shows the total dependency on the lake. 
Very small percentages were involved in weaving (6 per cent) and other activities 
such as carpenters, drivers, shopkeepers etc (6 per cent). 
Pumlen lake, the second largest freshwater wetland of Manipur, is located 
about 40 km from Imphal and lies in the Thoubal district. It has a total area of 32.26 
sq. km. with a direct catchment area of 127.75 sq. km and indirect catchment area of 
335.45 sq. km. This lake is a conjoined lake formed by Khoidumpat in the north, 
Lamjaopat in the north - east and Pumlen main basin in the south. It is associated 
with around 26 different lake basins from all sides. Of the total lake area, 58 per cent 
is covered hy phumdis, 41 per cent by open water area and 1 per cent by islands. The 
lake receives water from precipitation, surface run - off from the northern agricultural 
fields, indirectly from Sekmai and Manipur rivers. The lake is rich in biodiversity in 
terms of flora and fauna. The floral species consists of 194 species (95 
marginal/marsh species, 15 floating leaved species, 14 emergent, 10 free - floating, 9 
submerged species and 52 species that colonize the phumdis) and about 244 faunal 
species (46 invertebrates and 198 vertebrates) are found in this lake. Field surveys 
revealed that there is lack of basic social facilities and amenities in the sampled 
households (24) located around and dependent on the Pumlen lake such as education 
(44 per cent were educated), safe drinking water (42 per cent depend on hand pump 
water, 37 per cent on pond water and 21 per cent on lake water), sanitation conditions 
(no toilets, drainage and garbage disposal facilities), markets etc. About 75 per cent of 
the houses were of kutcha type, 17 per cent pucca and 8 per cent were floating huts 
Most of the respondents depend on the lake and were involved in fishing (29 per 
cent), both fishing and agriculture (25 per cent), fish marketing (17 per cent), 
agriculture (9 per cent), fish farming (6 per cent), ferrying (4 per cent) etc. and very 
small percentage were involved in weaving, other activities as carpenters, drivers, 
shopkeepers etc. and as government employees. 
Ikoppat/ Kharungpat, Waithoupat, Utrapat, Poiroupat, Sanapat, Ushoipokpipat 
and Loushipat are the smaller lakes of Central Valley which existed since time 
immemorial. These smaller lakes are the seasonal marshy land areas, which are 
flooded during the rainy season mainly through precipitation as well as through local 
rivers which flows into them and usually dried up during the lean season. These lakes 
support a rich variety of flora and fauna. About 151 floral species and 71 faunal 
species are found in these lakes. Field surveys revealed that there is lack of basic 
facilities and amenities in the sampled households (561) located around and 
dependent on the smaller lakes such as drinking water (38 per cent on municipal tap 
water, 31 per cent each on hand pump water and pond water), proper sanitation 
facilities), markets etc. About 84 per cent of the houses were of kutcha type, 12 per 
cent pucca and 4 per cent were floating huts. Most of the workers depend on these 
lakes and practice mostly agriculture (24 per cent). Due to the seasonal nature of the 
lakes, a small percentage was involved in fishing, fish farming, and fish marketing (8 
per cent each). People were also involved in other activities which were not directly 
dependent on the lake such as weaving (8 per cent) as carpenters, shopkeepers, drivers 
etc. (14 percent). 
Part three presents the crux of the problem investigated. It is devoted to the 
sustainable management of wetlands in the Central Valley of Manipur. This part 
includes two chapters. Chapter five deals with the functions, threats and impacts of 
wetlands while, in chapter six suggestions regarding the sustainable management of 
these wetlands is discussed. 
Wetlands are 'wealthlands' or 'biological supermarkets' because of the extensive food 
chain and rich biodiversity that they support. Field investigations revealed that the 
wetlands of the Central valley of Manipur provide different beneficial fiinctions such 
as physical/hydrological (flood mitigation, groundwater recharge and discharge, 
climate change mitigation, etc.), biological (vegetation, habitats etc.), economical and 
ecological(food, fisheries, irrigation, energy production, drinking water, tourism, 
recreation, transportation etc.) functions. Inspite of having so many valuable functions 
these wetlands are often neglected and treated as 'wastelands'. Field investigations 
revealed that they are severe threats both fi-om natural and more from anthropogenic 
pressures. The natural threats are eutrophication, siltation, weed infestation etc. and 
the anthropogenic threats are encroachments, pollution, overexploitation, construction 
od dams etc. The wetlands are under threat fi-om various sources and this has brought 
about gradual changes. The normal condition has steadily deteriorated. Thus, the 
degradation of the wetlands of Central Valley has put several impacts on the lake 
ecosystem and on the livelihoods of a large population depending on the various lake 
resources for sustenance. Field investigations revealed that the key impacts are 
flooding of the agricultural fields and villages, decrease in open water area, decrease 
in fisheries production, loss of biodiversity, on the ecology of Keibul Lamjao National 
Park, changes in occupational structure, unemployment problems, health hazards etc. 
Thus, it is seen that wetlands of Central Valley play an important role in the 
social, economical and ecological character of the region. At the same time, they are 
facing severe threats and are treated as 'wastelands'. So, in order to prevent them 
from further degradation and loss, steps should be taken to improve their ecological 
character. Loktak Development Authority (LDA) was established for the conservation 
and management of the Loktak Lake. A number of NGOs, local clubs etc. are also 
working for their management. But no registered body has been established for the 
management of the smaller lakes. Management programmes conducted till date has 
failed due to the absence of community participation. So, programmes should be 
launched for their management and conservation which is a must to maintain and 
sustain these wetlands. On the basis of intensive case studies and threats faced by 
these wetlands, the management programmes should be focused on four major aspects 
such as ecosystem conservation including catchment conservation (measures for 
controlling soil erosion and management of shifting cultivation), water management 
(enhancing water capacity of the lakes, flood mitigation, improvement of water 
quality, allocation of water for human needs and ecological processes) and 
biodiversity conservation (habitat improvement of Keibul Lamjao National Park, eco-
development of the peripheral areas, conservation of water birds, conservation of 
water birds, conservation of floral diversity, eco-tourism development); sustainable 
resources development and livelihood improvement including fisheries development 
(development of capture and culture fisheries, community endorsed fisheries policy 
and regulation, re-establishment of migratory species, improvement of harvesting and 
marketing infrastructure of the fishermen, strengthening of co-operative societies for 
fishermen and farmers), economic utilization ofphumdis and livelihood improvement 
(providing alternate and additional income generation, improvement of social 
infrastructure etc); Institutional development including international and national 
actions, institutional arrangement and the role of Loktak Development Authority and 
Community participation including organizing World Wetlands Day and Loktak Day, 
providing communication, education, public awareness to the local people, 
strengthening the capacity of LDA, government agencies, community organizations. 
Thus, the wetlands of the Central Valley of Manipur are of immense value and 
support thousands of lives are on the verge of extinction. If these wetlands are not 
conserved and managed, the ecology of the state will be degraded and the people of 
the region will be adversely affected. So, these wetlands have to b saved at all costs. 
There is an urgent need for their management and wise use of the valuable resources. 
However, there is need for integration of social, economic and ecological aspects to 
ensure sustainable development of the lake resources. Community Participation is the 
most important component of any endeavor for wetland management. All these 
require broader plarming and integration of catchments with the management of the 
water body. 
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Introduction 
The importance of sustainable management of environmental resources is 
recognized by all. This is especially true of wetlands. 
Wetlands are the vital link between land and water. These are among the most 
important ecosystems on the earth. They are the corridors through which 'life' evolved, 
prospered, came ashore and conquered the terrestrial areas. They are the 'kidneys' of the 
biosphere as they moderate the flow of nutrients and silt from land to water by trapping 
them. They are the perpetuators of the global hydrological cycles. They harbour a 
significant portion of the earth's biodiversity. These threatened landscapes are the last 
and the only refuge for a wide variety of flora and fauna. Human lives are invariably 
intertwined with these ecosystems in the evolution of their civilizations. More than three 
- quarters of the food required for mankind is still being derived directly from wetlands 
in the form of rice and fish alone. A key to the future sustenance of human societies lies 
in the sustainable management and wise use of these highly fertile ecosystems -
wetlands. 
'Wetlands represent the interface between land and water' - this was the simplest 
definition. Several definitions were proposed. The term 'wetland' means different things 
to different people. Indeed there were about fifty definitions in current usage which could 
be divided into two i. e. those which were broad and those which are narrow (Dugan, P.J., 
1990). The narrow definitions generally look at wetlands as 'ecotones'. An ecotone is the 
transitional zone between terrestrial and aquatic communities. Wetland definition 
includes three main components viz. they are distinguishable by the presence of water, 
they have unique soils and differ from adjacent upper lands and they support vegetation 
adapted to wet conditions. 
An estimated 6 per cent of the land surface of the world is wetland (Bazilevich, 
N.L., et. al., 1971). They are distributed in all climatic zones of the earth except 
Antarctica (Fig. 1.5). Within the last few centuries, these wetlands have been altered for 
other usages. The industrial age is responsible for the rapid pace at which wetlands are 
disappearing. 
Wetlands are subjected to both natural forces (rising sea level, natural succession, 
hydrologic cycle, sedimentation, erosion etc.) and human forces (increasing stress due to 
human intervention with rapidly growing population, technological development, 
urbanization and economic growth etc). About 50 per cent of the world's wetlands have 
been lost in the last century, primarily through drainage for intense agriculture, 
overgrazing, over fishing, excess hunting, urban ' development and water system 
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regulation (Geography and You, Vol. 4, No.7 & 8,2004). It has been reported that 90 per 
cent of the wetlands in New Zealand, 80 per cent each in Britain and in West France, 70 
per cent in Portugal and 54 per cent in USA have been lost due to excessive use of 
agricultural and industrial developments (Dugan, P.J., 1993). 
Wetlands are among the least protected ecosystems in developing countries and 
India is particularly vulnerable to their degradation and loss. There are thousands of 
lakes, ponds, marshes, lagoons, estuaries, backwaters and mangrove swamps that are vital 
to the country's water needs, food production and biodiversity, but environmental policy 
has largely failed to acknowledge their contribution. 
Wetlands in India are distributed in different geographical regions, ranging from 
cold arid zone of Ladakh to wet Imphal, from the warm and arid zone of Gujarat -
Rajasthan to the tropical monsoon - based regions of central India and the wet and humid 
regions of southern peninsula. An estimated 4.1 million hectares (0.44 per cent) is under 
wetlands in the country. These include both natural and man - made wetlands. Natural 
wetlands are mainly found in the Himalayas, the Ganga - Brahmaputra flood plains and 
the deltaic and coastal areas. In India infrastructui^ al changes caused by population 
resettlement and reorganization of the natural economy, dam building or large scale 
obstruction of natural courses of streams and rivers reached devastating proportions after 
the country's independence (1947). 
Over the last fifty years, the world population has tripled and most of this increase 
has occurred in developing countries. The use of water has tripled exploitation of lands, 
water bodies and forest due to development has increased. This led to a number of 
problems in wetlands. Changes in natural landscape due to resource extraction, 
introduction of intensive types of agricultural practices, urbanization and altered water 
balances and hydrological regimes have all influenced the state of wetlands around the 
world. Main threats to Indian wetlands are from poaching and hunting; pollution from 
water boats, domestic sewage. Pesticides, fertilizers and effluents; grazing by domestic 
animals; alteration of wetlands to other land uses - agriculture, urban, industries, forestry; 
pressure from overgrazing; siltation of wetlands, soil erosion etc.; cutting of timber, 
fuelwood and domestic uses; construction of roads, railways etc. 
Of the total area of Manipur, nearly 52,859 hectares (2.36 per cent) is under 
natural wetlands. All the natural wetlands like Loktak, Pumlen, Ikoppat, Waithoupat, 
Utrapat, Sanapat, Ushoipokpipat etc. are located in the Central Valley of Manipur (fig. 
1.8). These wetlands play an important role in physical, biological, ecological and 
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economic security of the region but at the same time are under severe threat mainly by 
the anthropogenic pressures. These wetlands are facing untold miseries of gradually 
becoming arid, dull land as result of the senseless gluttonous exploitations of the 
invaluable natural resources. We must protect these masterpieces of nature that host a 
variety of plants, insects, amphibians, reptiles, birds and sustain rural population - before 
it is too late. 
Objectives 
Wetlands are 'wealthlands' but due to various reasons these beautiful wealthlands 
are fast disappearing and are on the verge of extinction. There is need to conserve and 
preserve them for the sustenance of human civilization. The focus of this thesis entitled, 
'Sustainable Management of Wetlands in the Central Valley of Manipur' is to conduct an 
in-depth investigations of all the wetlands located in the Central Valley, to examine the 
causes of threats to these wetlands and on this basis, to suggest suitable measures for their 
sustainable management. 
The wetlands of Central Valley of Manipur was selected as the study area because 
this area is dotted by innumerable big (it has the largest freshwater lake - Loktak and 
another big lake Pumlen) and small (Ikoppat, Waithoupat, Utrapat, Sanapat, 
Ushoipokpipat, Loushipat, Poiroupat etc.) and also because the researcher belongs to this 
area and she is deeply associated with these lakes and she cannot see them dying. 
The present study has certain specific research objectives, 
1. To give an overview of wetlands - various definitions, classifications and to trace 
the distribution of wetlands both in Manipur and in the Central Valley. 
2. To examine the general characteristics (Catchment area, Origin and lake 
ecosystem - morphometry, hydrological regimes, water quality, biodiversity etc) 
of the Loktak lake - Pumlen lake and the seven smaller lakes namely, Ikoppat, 
Waithoupat, Utrapat, Sanapat, Ushoipokpipat, Loushipat, Poiroupat. 
3. To examine the socio - economic conditions of the sampled villages located 
around and dependent on the Loktak, Pumlen lake and smaller lakes (general 
characteristics of the sam.pled villages, social and economic conditions). 
4. To assess the functions of these wetland - physical/ hydrological (flood 
mitigation, groundwater recharge and discharge, water quality regulation, 
shoreline stabilization, storm protection, climate change mitigation etc). 
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biological (vegetation and habitats), economic and ecological (fisheries, 
irrigation, energy production, tourism, recreation and transport). 
5. To assess the threats faced by these wetlands by both natural (eutrophication, 
siltation and weed infestation) and anthropogenic (encroachments, pollution, 
overexploitation of lake resources and construction of Dams). 
6. To assess the impacts of these wetlands on the lake ecosystem (flooding of the 
surrounding lands, decrease in open lake water area, decrease in fisheries 
production, loss of biodiversity, affecting the ecology of National park etc) and on 
the human life (changes in occupational structure, unemployment and health 
hazards). 
7. fo suggest measures for the sustainable management of these wetlands -
ecosystem conservation (catchment conservation, water management and 
biodiversity conservation), sustainable resources development and livelihood 
improvement (fisheries development, economic utilization of phumdis and 
livelihood improvement), institutional development (international and national 
actions, institutional arrangement and the role of Loktak Development Authority) 
and community participation (World Wetlands Day and Loktak Day; 
communication, education, public awareness and strengthening the capacity of 
LDA, government agencies and community organizations). 
Data Base 
The study is based on both primary and secondary sources of data. Primary 
sources of data were collected through, 
1. Survey of all the wetlands located in the Central Valley of Manipur 
2. Survey of the selected villages located around and dependent on these wetlands 
3. Survey of the sampled households located in the selected villages 
4. Data was collected through questionnaire interviews put to the respondents -
fishermen, farmers, local people, government officials etc. 
Field work was carried during the years 2005 and 2006. For getting accurate 
information the selected wetland sites, selected villages and the sampled households were 
visited frequently. 
Secondary sources of data have been collected from various Govt, offices, private 
institutions etc. 
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1. Booklets, Official records, documents of Fishery Department, Manipur 
2. Year-wise Statistical Records (1995 - 2006) published by Directorate of Statistics 
and Economics, Manipur. 
3. Various Journals, magazines, papers, data of Loktak Development Authority, 
Imphal, Manipur. 
4. Reports on Directory of wetlands (1990 - 1992) by the Ministry of 
Environment and Forests (MOEF), New Delhi. 
5. Manipur Remote Sensing Application Centre, Imphal (MRSAC). 
6. Libraries of Manipur University, Manipur; Jawaharlal Nehru University, New 
Delhi; Delhi University, Delhi; ICSSR, New Delhi and Maulana Azad 
Library, A.M.U., Aligarh. 
Methodology 
The following methods were used in this study, 
1. Mapping of the wetlands of the Central Valley of Manipur was done with the 
help of, 
(i) Field surveys 
(ii) Toposheet No. 83 H/14 and 83 L/2, 1970 
(iii) Satellite imageries of IRS 1 D, 1989, 2002, IRS, IB, L2 - March, 1999, 
IRS, ID LISS 3 - February 1999 (latest satellite imageries were not 
available). 
2. Preparation of a questionnaire 
The data was collected with the help of a questionnaire (Appendix III). 
The questionnaire was developed with the help of questionnaire used in 
similar studies (Maltby, E., 1986; Donald, M.K., 2000; Jyoti, P. & Hemant, D, 
2003; Ishwarjit, E. 2005; Bahar-ud-din, S.M.,2005) and other relevant 
literatures, discussions with govt, officials, NGOs, local clubs etc. A draft 
schedule was then prepared consisting of five parts. The first part was focused 
on general observations of the selected villages/ households and sampled 
respondents seeking information about their age, religion/caste, educational 
status, size of family etc. The second part was focused on their household 
environmental conditions, housing type, water supply, sanitation conditions, 
electricity etc. The third part sought information on their livelihood pattern. 
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occupational status, source of income, income status etc. The fourth part 
sought information on the utiHzation of the wetlands, threats and impacts to 
these wetlands etc. The fifth part sought information on the measures for the 
management of these wetlands. 
3. Sampling Procedure 
For the purpose of selecting the sample multistage stratified sampling 
procedure was adopted (Table 1). It consisted of four steps, 
(i) All the nine wetlands lying in the Central Valley of Manipur were sampled -
Loktak, the largest; Pumlen, the second largest and the seven smaller lakes 
namely, Ikoppat/Kharungpat, Waithoupat, Utrapat, Poiroupat, Sanapat, 
Loushipat and Ushoipokpipat (Fig. 1.9) 
(ii) Villages lying around these lakes were selected on the basis of their location 
and dependency (fishing, agriculture, vegetables, domestic uses etc.) on the 
lakes. The total sample size consisted of 21 villages i.e. 8 villages (Phubala, 
Ninthoukhong, Ithing, Sendra, Thanga, Nongmaikliong, Laphupat and 
Komlakhong) located around the Loktak lake, 2 villages (Tokpa Cheeng and 
Khoidum) located around the Pumlen lake and 11 villages (Thiyam Konjil, 
Nambol Naorem, Nambol Kongkham, Leimapokpam, Patpal, Loushipat, 
Mairen Khun, Lilong, Poirou Khongjin, Wabagai and Tentha Heibung) 
located around the smaller lakes were selected for sampling 
(iii) From every selected village, nearly 10 per cent of the total numbers of 
households were randomly sampled. The total sample size consisted of 9 
lakes, 21 villages and 962 households, 
(iv) From the selected households the head (male or female) were selected as 
respondents. 
Table 1: Selection of Villages and Households on the basis of their location and depend-
ency on the Wetlands of Central Valley of Manipur 
cv 
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27.40 
Sampled Households 
HH. 
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42 
21 
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144 
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workers 
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on the 
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57.14 
75.86 
70.23 
67.26 
80.14 
• 
Source: 1. Census of India (2001), Directorate of Census Operations Manipur. 
2. Based on Field Survey, 2005 - 06. 
* Per cent of Dependency on the Lake = DL/TW x 100 
DL - economic activities dependent upon the lake 
TW-Total Workers 
4. Collection of Data 
One year time was spent in data collection. The selected respondents were 
interviewed personally by the researcher on the basis of interview schedule. The 
households were visited at least twice to cross check the information provided. 
The data collected from 962 respondents was then tabulated and entered in spread 
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sheets and using computer, basically Microsoft Excel package. Later analysis was 
done. 
5. Simple percentages have also been calculated for easy understanding of the data. 
Hypothesis 
The present study shall make an attempt to test the hypothesis that, 
• Wetlands are 'kidneys', 'wealthlands' and 'biological supermarkets'. 
• Wetlands have a great significance in terms of ecological, economical and 
social benefits. 
• With the increasing population, associated demands and threats on wetlands 
are ever mounting 
• Wetlands are fragile ecosystem in urgent need of help 
• It is essential that we preserve and conserve these resources, before it is too 
late. 
Study Area 
Physical Background of the Central Valley of Manipur 
Manipur (93° 03' to 94° 47' east longitudes and 23° 50' to 25° 41' north latitudes) 
is an isolated hill grit state lying in the extreme north-eastern comer of India along the 
Indo - Myanmar border with Imphal as the state capital (Fig.l). The total geographical 
area of the state is 22,327 sq. km. with a total population of 2,388,634 (Census of India, 
2001). It could be broadly divided into two parts - the hilly region and the valley region. 
The state comprises of 9 districts of which five districts namely, Churachandpur, 
Tamenglong, Ukhrul, Senapati and Chandel lies in the hilly region, while, remaining four 
namely, Imphal east, Imphal west, Thoubal and Bishnupur falls in the valley region. 
Manipur consists of fertile, oval shaped valley in the centre surrounded on all sides by 
Manipur Hills. About 90 per cent of the state is mountainous and the rest of it is shared by 
the lacustrine plain of central or Imphal valley 
The study area comprises of the wetlands located in the Central Valley of 
Manipur. The Central Valley (93° 42' to 94° 11' E and 24° 41' to 25° 06' N) is also called 
as the Imphal valley because Imphal river passes through the heart of the valley. It is an 
oval shaped with irregular outline enclosed by eastern and western hills. It is an 
intermontane basin, about 70 km long (north to south) and 30 - 35 km wide (east to west) 
CENTRAL VALLEY OF MANIPUR: LOCATIONAL SETTING 
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(Vedaja, S., 1998). The valley is a high floodplain with an elevation of about 760 metres 
above the mean sea level. Major physiographic features of the valley are the numerous 
streams and rivers arising from the hills on all sides, and many shallow lakes and marshes 
in the interfluvial areas. 
It is a lacustrine plain - site of an ancient lake, which was subsequently filled up 
and uplifted to its present position, the remnant which occupies the south - east comer of 
the valley, is the Loktak lake (Singh, R.P., 1982). The alluviums are confined in the 
Central Valley. It is the youngest of geological age (about 10,000 years). It has a 
thickness of 200 to 300m which overlaid Disang shales (Figure 2). The major portion of 
the valley consists of dark black clay, silt and sand forming a mixture of fluvio -
lacustrine sediments derived from weathering of the underlying argillaceous rocks and 
from sediments carried by the numerous streams. The rocks around the Loktak lake are 
Tertiary shales of Disang series overlain by those of the Barail series of the Oligocene 
period which are characterized by the abundance of carbonaceous matter. The black 
colour of the clay is mainly due to carbonaceous matter present in the sediment 
characterizing a swampy or marshy deposition. 
The important rivers flowing in the Central Valley are Manipur or Imphal river 
and its tributaries - Iril, Thoubal, Khuga, Sekmai and Chakpi (Figure 3). These rivers are 
perennial and are of great importance. Other small rivers namely, Nambul, Nambol, 
Kongba, Merakhong practically dry - up during the dry season. However, during the 
rainy season they occasionally play great havoc causing devastating floods during the 
rains. The direction of the drainage is from north to south. A number of lakes are located 
on both sides of Imphal river. Loktak, the largest lake lies on the right side of the Imphal 
river, while on the left side, the important lakes are Ikoppat/ Kharungpat, Waithoupat, 
Khoidumpat, Lamjaopat and Pumlenpat. During rainy season, most of these lakes become 
contiguous and merge under a large sheet of water but can be distinguished separately 
during the dry season at a water level of about 766m above mean sea level. About 42 
rivers/ streams from the northern and western hill fall into the Loktak lake. The important 
among them are Nambul, Nambol, Khuga, Ningthoukhong, Khujairok, Thongjaorok, 
Potsangbam, Sekmai rivers etc. 
The valley has a moderately cold sub-tropical monsoonic climate. Rainfall occurs 
mainly during the south-west monsoon period from May to September with heavy 
precipitation during July and August but the retreating monsoon also brings some rain in 
the month of October. Rainfall varies from year to year ranging from 600 mm to above 
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1600 mm with an average of 1400 mm. the minimum temperature during the winter drops 
to 0°c whereas the maximum summer temperature rises above to 36°c. 
The valley had very thick natural vegetation but with the increase in population 
and absence of suitable efforts of conservation, the forests have dwindled considerably. 
The valley forms a dividing zone between the pine forests of Manipur eastern hills and 
evergreen mixed forest of Manipur's western hills. Hence, the valley has mixed 
vegetation having a variety of forest trees from evergreen to deciduous types found 
scattered tliroughout the year. Mixed open scrubs and scattered trees covered the foothills 
and hillocks. Riverine forests of mixed vegetation are found along the valleys, which 
contain bamboo, mango and banyan trees. 
Socio - economic Background of the Central Valley of Manipur 
Of the total population of Manipur (2,388,634, Census of India, 2001), nearly 59 
per cent live in the Central Valley. The valley districts have the high density of population 
with 628 persons per sq. km. Among these districts, Imphal West has the highest density 
of population followed by Thoubal, Imphal East and Bishnupur (Fig. 4). Manipur is 
inhabited by four main ethnic groups viz., the Meiteis of the valley, the Nagas, the Kukis 
and the Mizos of the surrounding hills. 
The valley is composed of four major groups - the Meiteis, the tribes, the Muslims 
and the non - Manipuris (Singh, R.L., 1971; Singh, T.V., 1975; Singh, R.P., 1982). The 
Meitei Hindus constitute the largest ethnic groups of the region. The known weaker 
sections are the scheduled castes and scheduled tribes comprising 4.20 per cent and 3.98 
per cent of the total valley population respectively. The Muslims or Meitei Pangals were 
settled with their religion in the valley during the 17"' century onwards. They are called 
pangals because of their original place (Singh, L.J., 1995). The Meitei language or Meitei 
Ion is the mother tongue of all Manipuris. The occupational structure of the region shows 
that about 43.61 per cent of the total valley's population are workers, while, 57.34 per 
cent are non - workers. Of the total workers, 29.51 per cent are main workers and 14.10 
per cent are marginal workers (Census of India, 2001). 
The Central Valley is well suited for agriculture and horticulture with fertile soils, 
the water bodies and marshes for fisheries and poultry, the foothills for livestock and 
dairying. Agriculture occupies the most important place in the economic structure of the 
valley area. About 60.26 per cent live in the villages and over half of them directly or 
indirectly depend on agriculture for their sustenance. As rice is the staple food of the state 
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it is widely grown all over the area as a permanent cultivation. Fruits like papaya, banana, 
mango, guava, pineapple, lemon, plum, pear etc. are ideally suitable in these areas. 
Pineapple grows in plenty on the slope of the Ngariyan hill in Thoubal district. 
Vegetables such as potato, peas, brinjal, cabbage, cauliflower, tomato, pumpkin etc. are 
widely grown. The valley is blessed with resources of about 56,461 hectares of water 
areas comprising of natural lakes, swampy beels, ponds/tanks, rivers, low - lying marshy 
wetlands etc. which are suitable for development of fisheries. 
The region is least developed in industries due to rough topography, lack of 
transport but it has ample scope for development of industries based on forest, mineral 
and agricultural resources. There are 94 industrial units in the valley of which 36 units are 
found in Imphal east, 30 in Imphal west, 19 in Thoubal and 9 in Bishnupur district 
(Directorate of Industries and Commerce, Manipur, 2004). A large number of agro -
based industries such as rice mills, saw mills, flour and pulses mills are also found. 
Among the handicrafts embroidery, metal ware, cane and bamboo works, doll and 
ornament manufacturing are important. 
The Loktak Hydro Electric project generates 105MW of power in 3 units (each 
producing 35MW). Out of the total production of 105 MW, only 70 MW have been sold 
to other neighbouring states, thus earned an income of 21 - 22 crores of Rupees per year. 
Chapter Scheme: 
This thesis is divided into three parts and spreads over six chapters. 
Part one is devoted to an overview of the wetlands. This part comprises of chapter 
one only. In this chapter, an attempt has been made to trace the distribution and examine 
the classification of wetlands in India, Manipur and in the Central Valley of Manipur. 
Part two is devoted to intensive case studies of the wetlands located in the Central 
Valley of Manipur. This part comprises of three chapters. In second chapter, an attempt 
has been made to examine the general [catchment area, origin of the lake, lake ecosystem 
(morphometry, hydrological regimes, water quality and biodiversity)] and socio -
economic conditions (general characteristics of the sampled villages, social and economic 
conditions) of the sampled villages located aroimd and dependent on the Loktak lake. In 
the third chapter, an attempt has been made to examine the general [catchment area, 
historical background, lakeecosystem (morphometry, drainage system, water quality and 
biodiversity)] and socio - economic conditions (general characteristics of the sampled 
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villages, social and economic conditions) of the sampled villages located around and 
dependent on the Pumlen lake. In the fourth chapter, an attempt has been made to 
examine the general and socio - economic conditions of the sampled villages located 
around and dependent on the smaller lakes namely, Ikoppat/Kharungpat, Waithoupat, 
Utrapat, Poiroupat, Sanapat, Loushipat and Ushoipokpipat. 
Part three presents the crux of the problem investigated. It is devoted to the 
sustainable management of wetlands in the Central Valley of Manipur. This part includes 
two chapters. In chapter fifth, an attempt has been made to examine the fimctions 
(physical/hydrological, biological, economic and ecological), threats (natural and 
anthropogenic) and impacts of the 9 sampled lakes on the lake ecosystem as well as on 
the human life. On the basis of intensive case studies and threats faced by these wetlands, 
in the sixth chapter, an attempt has been made to suggest measures for sustainable 
management of wetlands in the Central Valley of Manipur. 
A brief conclusion based on the results has been given. 
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Chapter I- An Overview of Wetlands 
There are a number of distinctive major landscapes in the world such as 
mountain lands, arid lands, grass lands, tundra lands, polar lands, tropical rainforests, 
plains etc. Wetlands are another such major landscape, but it is only since the late 
sixties that they have drawn the attention of a range of scholars in an effort to 
understand their variety and complexity. Although words such as bog, marsh and 
swamp have been in use for centuries, the collective term wetland came into broad 
usage only during the late sixties and seventies (Golet, F.C., 1989). Generally 
speaking, the term is used to denote areas 'sufficiently saturated by water that only 
specially adapted plants can grow there' (Tripp, J.T.B., 1991). 
Wetlands have so many facets that it requires interdisciplinary knowledge to 
understand them well. Wetlands as studied and researched by ecologists, as 
experienced and used by local persons, as judged by legal professionals, as measured 
and examined by remote sensing experts, valued and analyzed by economists and 
monitored with indicators from multidisciplinary notions and perspectives may seem 
different from each other. Yet, they all converge on the same theme of preservation 
and sustainable use. 
It is not surprising that even while defining wetlands, different questions 
emerge. The simplest definition was that, 'wetlands represent the interface between 
land and water'. The question of depth arises when one has to describe how deep to 
go into the sea while defining it around coastal zones and elsewhere. The depth 
should be of 6 meters (Ramsar Convention, 1998). Yet there is no limit when it comes 
to minimum. It could be 6 inches or no matter at all in the lean season. Thus, one 
comes up with different answers of how much area is under wetlands according to the 
various definitions. 
This chapter deals with an overview of wetlands; it covers its definition, 
classification and distribution. This chapter has been divided into three parts. In the 
first part, an attempt has been made to examine the various definitions of wetlands; in 
the second part, the classification of wetlands is examined, and in the third part, the 
distribution of wetlands in India and in the Central Valley of Manipur has been 
examined. This chapter is mainly based on secondary sources of data. 
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1.1: Definition of Wetlands 
Wetlands are defined directly or implicitly in a variety of ways. Several 
factors, including personal perspectives, position in the landscape, and wetland 
diversity and function, contribute to the tractable nature of the definition. 
Each individual or group brings to the definition its own perspective based 
upon cumulative experience and personal needs. For example, the lay person asked to 
define wetlands may envision a deep - water marsh teeming with ducks, or 
alternatively a dark swamp. To an engineer, it may be a place that will require a 
specialized construction design to accommodate poorly drained soils. The scientist 
likely has a functional perspective, defining a wetland as a place where anaerobic 
processes occur, and plants are adapted especially for living in saturated or inundated 
conditions. Finally, those charged with regulatory wetland use are likely to have a 
structural perspective, defining wetlands by characteristic soil, hydrology, and plants 
so as to facilitate decision making (Kent, D.M., 2000). 
Defining wetlands is further complicated by their position in the landscape. 
Wetlands are transitional habitats in the sense that they are neither transitional nor 
aquatic, but exhibit characteristics of both. Their boundaries are part of a continuum 
of physical and functional characters, and may expand or contract over time 
depending upon factors such as average aimual precipitation, evapotranspiration, and 
modifications to the watershed. The transitional nature of wetland characteristics and 
the shifting of wetland boundaries render precise identification of wetland boundaries 
if not impossible. 
The diversity of wetland types also contributes to the tractable nature of the 
definition. Wetlands include such familiar habitats as marsh and swamp, as well as 
less familiar seasonal wetlands such as vernal pools and intermittent streams. They 
may be tidal or non - tidal, saline or fresh, lotic (standing waters) or lentic (running 
waters), permanent or impermanent. Vegetation may consist of herbaceous or woody 
species, or there may be no vegetation. 
Despite the difficulty in singularly defining wetlands, several formal 
definitions have been proposed. The earliest definition was for managers and 
scientists, particularly those concerned with waterfowl and wildlife. Wetlands are, 
"lowlands covered with shallow and sometimes temporary or intermittent waters. 
They are referred to by such names as mai'shes, swamps, bogs, wet meadows, pot 
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holes, sloughs and river-overflow lands. Shallow lakes and ponds, usually with 
emergent vegetation as a conspicuous feature, are included in the definition, but the 
permanent waters of streams, reservoirs, and deep lakes are included. Neither are 
water areas that are so temporary as to have little or no effect on the development of 
moist - soil vegetation" (Shaw, S.P. and Fredine, C.G., 1956). 
After twenty - three years, Tamocai (Canadian National Wetlands Working 
Group, 1979) evolved and recognized a third parameter, hydric soils to the above 
definition which established two parameters essential for a habitat to be a wetland: the 
presence of surface water and the development of moist-soil vegetation. Furthermore, 
it expanded the previous definition of wetland to include not only those habitats with 
surface water but also those having saturated soils. Wetland is defined "as land having 
the water at near, or above the land surface or which is saturated for a long enough 
period to promote wetland or aquatic processes as indicated by hydric soils, 
hydrophilic vegetation and various kinds of biological activity which are adapted to 
the wet environment"(Tarnocai, C, 1979). 
That same year, the U.S. Fish and Wildlife Service adopted a definition that 
also recognized wetland hydrology, hydric soils, and hydrophytic vegetafion as 
defining parameters. Intended for wetland scientists, the definifion is disfinguished 
from the Canadian definition in that a wetland need not exhibit characterisfics of all 
three parameters. 
Wetlands are "lands transitional between terrestrial and aquatic systems where 
the water table is usually at or near the surface or the land is covered by shallow 
water. For purposes of this classification, wetlands must have one or more of the 
following three attributes: (a) at least periodically, the land supports predominately 
hydrophytes; (b) the substrate is predominantly undrained hydric soils; and (c) the 
substrate is non - soil and is saturated with water or covered by shallow water at some 
time during the growing season each year (Cowardin, L.M. et. al., 1979). 
The National Research Council (1995), a committee represenfing the 
academic community, industry, the environmental community, and the legal 
profession drafted a definition, "a wetland is an ecosystem that depends on constant or 
recurrent, shallow inundation, or saturation at or near the surface of the substrate. The 
minimum essential characteristics of a wetland are recurrent, sustained inundation or 
saturation. Common diagnostic features of wetlands are hydric soils and hydrophytic 
vegetation. These features will be present except where specific physiochemical, 
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biotic, or anthropogenic factors have removed them or prevented their development" 
(NRC, 1995). 
The Ramsar convention, an international body of more than 90 coimtries, 
interested in worldwide wetland conservation, developed the following definition, 
"wetlands are areas of marsh, fen, peatland, or water, whether natural or artificial, 
permanent or temporary, with water that is static or flowing or fresh or brackish, or 
salt including areas of marine water the depth of which at low tide does not exceed 6 
m". Wetlands 'may incorporate riparian and coastal zone adjacent to wetlands and 
islands or bodies of marine water deeper than 6 m at low tide lying within the 
wetlands' (Ramsar Information Bureau, 1998). This definition is quite broad, 
extending the water ward depth of wetlands to 6 m, thereby including many 
"deepwater habitats" of the U.S. definition in the concept of wetland. It also 
recognizes that wetland ecosystems may contain other habitats (e.g., riparian habitats 
and deep open water areas) as vital components that are virtually inseparable from the 
wetland itself Although not explicit in the definition, it also includes human - made 
wetlands. Fish and shrimp ponds, farm ponds, irrigated agricultural lands (e.g., 
paddies), salt pans, reservoirs, gravel pits, sewage farms and canals are within the 
scope of this wetland definition. 
In the present study, modified lUCN (International Union for the Conservation 
of Nature and Natural Resources, 1989) definition has been used. Accordingly, 'all 
submerged or water - saturated lands, natural or man - made, inland or coastal, 
permanent or temporary, static or dynamic, vegetated or non - vegetated, which 
necessarily have a land - water interface' are defined as wetlands. 
1.2: Classification of Wetlands 
Wetlands vary according to their origin, geographical location, water regime, 
chemistry, dominant plants and soil or sediment characteristics (Maltby, E., 1986). 
Varying water patterns, frequency, length of flooding and location in relation to 
upland areas and water bodies give rise to different types of wetlands. Other 
contributing factors are regional and local differences in soil, topography, climate, 
hydrology, water chemistry etc. 
The classifications of wetlands have been suggested from time to time. Early 
classification describes wetland types on the basis of flooding, depth, dominant forms 
of vegetation and salinity regimes. Many classification schemes of wetland have been 
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developed (Martin, A.C. et. al., 1953, Stewart, R.E. and Kantrud, H.A., 1971; Golet, 
F.C. and Larson, J.S., 1974). The classification system developed by Cowardin, L.N. 
et. al (1979) and Brinson, M.M. (1993) have received wide acceptance by scientists, 
policymakers and managers.The 'Classification of Wetlands and Deepwater Habitats 
of the United States' has used a hierarchical approach that uses systems, sub -
systems, classes, sub - classes, dominance types and special modifiers to define 
wetlands and deepwater habitats more precisely (Cowardin, L.M. et. al., 1979). These 
classification can be applied across broad geographic areas and in large part 
encompass many other classification schemes. 
Dugan, P.J. (1990), suggested a classification scheme, which is very similar to 
the Cowardin system. It groups the wetlands first into salt water and man - made 
wetland and fiirther sub - divides into categories based on their hydrological 
characteristics. This scheme is relatively simple and practical. At the same time it 
accords recognition to the hydrological attributes and distinguishes between natural 
and man - made wetlands (Figure 1.1). 
Figure 1.1: Classification of Wetlands (1990) 
• (i) Marine -
Salt- water-
Wetlands 
(ii) Estuarine 
(iii) Lagoonar • 
(iv) Salt Lake. 
"(a) Sub- tidal j ^ Permanent unvegetated shallow water 
less than 6 m in depth at low tide, 
including sea bays and straits 
Subtidal aquatic vegetation, 
including kelpbeds, sea grasses 
and tropical marine meadows 
> Coral reefs 
(b) Intertidai |—• Rockymarine shores 
*• Shores of mobile stones and Shingles 
>• Mobile unvegetated mud, sand or 
salt flats 
*• Vegetated sediments 
••(a) Subtidai—• Estuarine waters, permanent waters 
of estuaries and estuarine systems of deltas 
.(b) Intertidai—•i—^ Mud, sand/ salt flats with limited 
vegetation 
-•Intertidai Marshes 
_^ Intertidai forested wetlands 
. Brackish to saline lagoons with one or more relatively 
narrow connections with the sea 
. Permanent and seasonal, brackish, saline or alkaline lakes, 
flats and marshes 
2. Freshwater 
Wetlands 
(i) Riverine (a) perennial •*• Permanent rivers and streams, 
including waterfalls 
^ Inland deltas 
-•(b) Temporary -> Seasonal and irregular rivers and 
- f ^ss 21 
-> (ii) Lacustrine 
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Streams 
! ^ Riverine floodplains 
- • (a) permanent | •Permenent freshwater lakes 
with area more than 8 ha. 
^Permanent freshwater ponds 
with area less than 8ha. 
-> (b) Seasonal • Seasonal freshwater lake with 
area more than 8 ha.,including 
floodplain lakes. 
(iii) Palustrine ->(a) Emergent 
(b) Forested 
• Permanent freshwatermarshes and 
swamps on inorganic soils 
Permanent peat-forming freshwater 
Swamps 
•Seasonal freshwater marshes or 
inorganic soil 
Peatlands 
•Alpine and Polar wetlands 
••Freshwater springs and Oases with 
surrounding Vegetation 
Volcanic frirmaroles continually 
moistened by emerging and 
condensing water vapour 
—•Shrub Swamps 
—• Freshwater Swamp Forest 
- • Forested Peatlands 
3. Man- Made 
Wetlands 
(i) Aquacuiture 
••(ii) Agriculture 
Fish ponds/ shrimp Ponds 
(a) Farm Ponds/ Small tanks 
. (b) Irrigated land/ channels 
(c) Seasonally flooded arable land 
(iii) salt exploitation • Salt pans and salines 
(iv) Urban / industrial 
, (v) Water - storage areas 
(a) Excavations - gravel pits/ borrow pits 
and mining pools 
-> (b) sewage farms, settling ponds and 
oxidation basins 
^(a) Reservoirs 
-•(b) Hydro- dams 
Source: Dugan, P.J. (1990), Wetland conservation: A Review of current Issues and Required Action, 
Gland, Switzerland: lUCN, The World Conservation Union 
Ramsar Convention also adopted the simple classification system of Davis 
(1994) for description of Ramsar sites (Figure 1.2). A different classification system 
using remotely sensed data based on 'Nationwide Wetland Mapping Project' (Anon, 
1998), besides including all wetlands, incorporates all deep water habitats and 
impoundments such as reservoirs, asli/cooling and abandoned ponds have been 
presented in Figurel.3. The 'man - made' classification includes wetlands such as 
ponds, salt pans etc., which are delineated by satellite imagery using various 
interpretation keys. The main criteria followed in this system are, 
(i) Wetland hydrology i.e. manifestation of water on the satellite imagery 
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(ii) Wetland vegetation - mainly hydrophytes and other aquatic vegetation 
in a part or whole of the water body as seen through satellite data. 
The salient features of the classification system are: 
(i) It takes into account all wetlands whether inland or coastal, natural or 
man - made. 
(ii) It provides qualitative information on the turbidity (high, moderate and 
low) status of all water bodies including inland and coastal. 
(iii) It provides information on the extent of vegetation present in the 
wetlands, both in pre - monsoon and post - monsoon seasons, 
wherever discernible on satellite imagery. 
Figure 1.2: Classification of Wetlands (1994) 
1 
Marine/ Coastal Wetlands 
1 
• Marine waters \ 
• Subtidal aquatic 
beds 
• Cora! reefs 
• Rocky marine 
shores 
• Sand, 
shingles/pebble 
beaches 
• Estuarine waters 
• Intertidal mud, 
sand/ salt flats 
• Intertidal marshes • 
• Intertidal forested 
Wetlands 
• Brackish to saline . 
lagoons i , 
• Freshwater lagoons 
and marshes in the ; 
Coastal zone H 
^ 
f ^ 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• • ; • ; • ' 
• 
V ^^ 
Wetlands 
=f 1 
Inland Wetlands 
1 
Permanent rivers and \ 
streams includes 
waterfalls 
Seasonal and irregular 
rivers and streams 
Inland deltas (permanent) 
Riverine floodplains 
Permanent freshwater 
lakes (over 8ha.) 
Seasonal freshwater 
ponds and marshes on 
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Gland, Switzerland. 
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Figure 1.3: Classification of Wetlands in India (1998) 
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2.1.1: Classification of Wetlands in the Central Valley of Manipur 
N4anipur because of its peculiar situation in the eastern Himalayas and 
watershed area of two great river basin systems - the Brahmaputra and the Irrawady 
and straddling the international border between India and Myanmar. is blessed with 
an enormously rich and diverse heritage of wetlands (Ranjan, R.K., 1999). 
The formations of wetlands in Manipur are closely related to rivers flowing in 
the Central Valley of Manipur. Due to poor and restricted drainage system, the low-
lying area of the valley retained water either throughout the year or 6 to 7 months and 
then dries up. These vast stretches of inundated areas are fully infested with marginal 
and floating weeds. In the course of time, these water areas are becoming shallower 
due to deposition of silt, organic debris from the surface run - off and continuous 
decomposition of organic matter. This also increases the rate of evaporation of the 
water body destined to become wetlands. Hence, the wetlands are considered to be the 
final stage of evolution of land from lakes. Neglected water areas in the valley such as 
puts, iiircis, thangapats, several tanks and ponds are gradually choked with weeds and 
aquatic vegetation, virtually converting into swamps. 
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Wetlands are also formed either as a result of discontinuation of river courses, 
tributaries, channels and streams which are either straight or bent due to the siltation 
of stream or rivulet mouth or abandoned from its original courses or disconnected 
water supply to form a very big water body like lakes due to siltation at the lake 
mouth (Sunita, D.G., 1999). Thus, they become either a dead river channel or a big 
street of water body with the deposition of silt and growth of aquatic vegetation. 
These water bodies are generally converted into wetlands. 
In Manipur, the wetlands are mostly freshwater marshes, riverine and 
freshwater marshes, lacustrine e, g, Loktak, Ikoppat, Pumlen pat, Waithoupat, 
Phumnompat etc. Two types of wetlands are found such as Lake like beels and Ox -
bow beels (Sunita, D.G., 1999). 
1. Lake like beels 
These are wide, shallow water bodies which have regular water supply from 
the streams or river in most of the year except 2 to 3 months (being seasonal). It is a 
branch of lake which gets water supply from the main lake but are disconnected 
during the dry season and consequently given favourable conditions for infestation of 
aquatic weeds and in the course of time its depth becomes shallower and shallower 
due to siltation and debris deposited at the bottom from the decaying organic matters 
e, g, Takmu beel areas of Loktak lake. Loktak lake, the biggest freshwater lake in 
North East is the discharging point of many rivers such as Nambul, Nambol, Kliuga, 
Thong)aorok rivers etc. which are mostly seasonal ones, while Takmu beel is a branch 
of Loktak lake which is disconnected and brought under pisciculture. 
2. Ox - bow beels 
These are dead rivers or rivulet courses which become disconnected from the 
main stream due to change in the course of the main river. However, these may have 
connection with the main river/streams and get water during flood period/season. 
They are relatively narrow and long which either bent or have straight shapes. The 
connecting channel serves as inlets and outlets e, g, Khongman mangjil, Irong nala, 
Turelahanbi, Turelamanbi, Thangapatetc. {Smgh,K.S., 1988). 
The wetlands of Manipur can be classified into ponds or tanks, lakes or 
swamps or beels, reservoirs and paddy cum fish culture (DOI, Manipur, 1996). 
'Nationwide Wetland Mapping Project' (1998), classified wetlands of 
Manipur as natural lakes (ox - bow lakes and waterlogged areas) and artificial or man 
- made wetlands (reservoirs). Figurel.4 shows the classification of wetlands of 
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Manipur (1998). According to this project, all the wetlands of the Central Valley of 
Manipur are natural while, wetlands found in the hilly districts are artificial or man -
made wetlands.Wetlands located in the Central Valley of Manipur are mostly 
floodplain wetlands (Loktak Development Authority, Imphal, 2004). 
Figure 1.4: Classification of Wetlands of Manipur (1998) 
Wetlands 
Lakes 
Natural 
X 
Artificial 
a. 
Waterlogged areas Ox - bow Lakes / Gut 
off meanders 
^ 
X 
Reservoirs 
Source: Nationwide Wetland Mapping Project, Space Application Center, Ahmedabad (1998) 
1.3 Distribution of Wetlands 
Wetlands are found on every continent except Antarctica and in every climate 
from tropics to tundra (Mitsch, W.J., and Wu, X., 1995; Mitsch, W.J., and Gooselink, 
.I.G., 1993). Recently extensive surveys were conducted to determine the distribution 
of wetland on global scale. It was estimated that wetlands account for an area of 5.3 
xlO sq. km or approximately 4 per cent of the earth's land surface (fig. 1.5). This 
estimate is similar to other recent estimates (e, g, Aselmami, I. and Crutzen, P.J., 
1989) but indicates a possible reduction from previous estimates of around 6 per cent. 
According to an estimate, wetlands covered about 6 per cent of earth's land surface of 
which 2 per cent are occupied by lakes, 30 per cent by bogs, 26 per cent by swamps, 
25 per cent by floodplains, 240,000 sq. kms of mangroves, 600,000 sq kms. of coral 
reefs (Bazilevich, N.I., Rodin, L., Ye, and Rozov, N.N., 1971). However, any estimate 
of global coverage will depend significantly on the definition of a wetland that is 
used. 
1.3.1 Distribution of Wetlands in India 
Wetlands in India are distributed in different geographical regions (fig. 1.6), 
ranging from cold arid zone of Ladakh to wet Imphal, from the warm and arid zone of 
Gujarat - Rajasthan to the tropical monsoon - based regions of central India and the 
wet and humid regions of southern peninsula. 
According to lUCN (International Union for Conservation of Natural 
Resources, 1989), in India wetlands occupy 58.2 million hectares or 18.4 per cent of 
the country's area (excluding rivers), of which 40.90 million hectares (70.26 per cent) 
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are under paddy cultivation. Table I.I is showing the extent of wetlands in India 
(1989). About 6.7 per cent area is occupied by estuaries, 6.17 per cent is suitable for 
fish culture, 6.1 per cent is under backwaters, 5.14 per cent is human - made 
impoundments, 4.96 per cent area is under capture fisheries and 0.67 per cent is under 
mangroves. 
Table 1.1: Extent of Wetlands in India (1989) 
SI. No. 
1. 
2. 
J . 
4. 
5. 
6. 
7. 
Wetland Type 
Area under paddy cultivation 
Area suitable for fish culture 
Area under Captive fisheries 
(brackish and freshwater) 
Mangroves Estuaries 
Estuaries 
Backwaters 
Human-made impoundments 
Total 
Area (in million 
ha.) 
40.90 
3.60 
2.90 
0.40 
3.90 
3.50 
3.0 
58.20 
Per cent to the total area 
70.26 
6.17 
4.96 
0.67 
6.70 
6.10 
5.14 
100 
Source: International Union for Conservation of Natural Resources, Directory of Asian wetlands (1989) 
The Ministry of Environment and Forest conducted a questionnaire survey and 
published a wetland directory in 1990. As per the survey, the total area of the country is 
about 4.1 million hectares of which 1.5 million hectares (2.170 wetlands) and 2.6 
million hectares (65,254 wetlands) are natural and man - made wetlands respectively. 
Table 1.2 and figure 1.6 is showing the distribution of wetlands in India (1990). 
Table 
SI.No 
!. 
2. 
J . 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
.2: Distribution of Wetlands in 
State 
Andhra Pradesh 
Arunachal Pradesh 
Assam 
Bihar 
Goa 
Gujarat 
Haryana 
Himachal Pradesh 
Jammu and Kashmir 
Karnataka 
Kerala 
Madhya Pradesh 
Maharashtra 
Manipur 
Meghalaya 
Mizoram 
Nagaland 
Orissa 
Punjab 
Rajasthan 
Sikkim 
India (1990 
Natural Wetlands 
Number 
219 
2 
1,394 
62 
3 
22 
14 
5 
18 
10 
32 
8 
49 
5 
2 
2 
20 
33 
9 
42 
Area (ha.) 
1,00,457 
20,200 
86,355 
2,24,788 
12,360 
3,94,627 
2,691 
702 
7,227 
3,320 
24,329 
324 
21,675 
26,600 
NA 
36 
210 
1,37,022 
17,085 
14,027 
1,101 
) 
Rank 
5 
11 
6 
15 
1 
18 
21 
16 
17 
9 
24 
10 
8 
25 
24 
4 
12 
13 
20 
Man-made Wetlands 
Number 
19,020 
NA 
NA 
NA 
57 
4 
NA 
22,758 
2,121 
53 
1004 
NA 
NA 
1 
NA 
36 
6 
85 
2 
Area 
(ha.) 
4,25,892 
NA 
NA 
48,607 
NA 
1,29,660 
1,079 
19,165 
21,880 
5,39,195 
2,10,579 
1,87,818 
2,79,025 
NA 
NA 
1 
NA 
1,48,454 
5,391 
1,00,217 
3 
Rank 
2 
12 
9 
18 
14 
13 
1 
5 
7 
3 
21 
8 
15 
10 
20 
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22. 
23. 
24. 
25. 
1. 
2. 
Table ] 
SI. 
No. 
1. 
2. 
J . 
4. 
5. 
6. 
7. 
8. 
9. 
Tamil Nadu 
Tripura 
Uttar Pradesh 
West Bengal 
Sub-total 
Union Territories 
Chandigarh 
Pondicherry 
Sub-total 
Grand Total 
31 
3 
125 
54 
2,167 
NA 
3 
2,170 
58,068 
575 
12,832 
2,91,963 
14,58,574 
NA 
1,533 
1,533 
14,60,107 
7 
22 
14 
2 
19 
20,030 
1 
28 
9 
65,251 
I 
2 
3 
65,254 
2,01,132 
4,833 
2,12,470 
52,564 
25,87,965 
170 
1,131 
1,131 
25,89,266 
6 
16 
4 
11 
19 
17 
NA-Not Applicable 
1.3: Distribution of Mangroves in India (1990) 
States/ Union Territories 
Andaman and Nicobar Islands 
West Bengal 
Orissa 
Andhra Pradesh 
Tamil Nadu 
Karnataka 
Goa 
Gujarat 
Maharashtra 
Total 
Area (sq. km.) 
1,190 
4,200 
150 
200 
150 
60 
200 
260 
330 
6,740 
Per cent to the total area 
17.65 
62.31 
2.23 
2.97 
2.23 
0.89 
2.96 
3.86 
4.89 
100 
Source: Ministry of Environment and Forest, Directory of Wetlands, 1990 
A perusal of table 1.2 shows that Gujarat has the largest area under natural 
wetlands covering an area of about 0.3 million hectares. Mizoram has the smallest area 
of only 36 hectares. While, among the man - made wetlands, Karnataka has the largest 
area under it covering about 0.5 million hectares while, Mizoram has the least of about 
1 hectare. Table 1.3 shows the distribution of mangroves in India (1990). It covers 
about 0.006 million hectares of the total wetland area. West Bengal has the largest area 
under mangroves covering about 62.31 per cent of the total mangroves area, while, 
Karnataka has the smallest area covering about 0.89 per cent of the total area. 
The remotely sensed data (IRS 1 A/IB, Space Application Center, ISRO, 
Ahmedabad, 1998) estimated total Indian wetland areas to be about 7.6 million 
hectares excluding paddy fields, rivers and canals, out of which 3.6 million hectares 
are inland and 4 million hectares are coastal. A perusal of table 1.4 shows that, Bihar 
has the largest area under wetlands covering about 2.7 million hectares while the 
smallest area is covered by Mizoram with 1.52 sq. km. 
Table 1.4: State-wise Area under Wetlands in India (1998) 
SI. No. 
1. 
2. 
J . 
4. 
State/ Union Territories 
(1:2,50,000 Scale) 
Andhra Pradesh 
Bihar 
Gujarat 
Jammu and Kashmir 
Area (Sq.Km.) 
5,520.63 
27,174.69 
1,776.83 
4,067.80 
Rank 
1 J 
1 
12 
5 
29 
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5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
1. 
2, 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
Karnataka 
Kerala 
Madhya Pradesh 
Maharashtra 
Orissa 
Pondicherry 
Rajasthan 
Tamil Nadu 
Uttar Pradesh 
Sub-total 
(1:50,000 Scale) 
Arunachal Pradesh 
Assam 
Delhi 
Goa 
Haryana 
Himachal Pradesh 
Manipur 
Meghalaya 
Mizoram 
Nagaland 
Punjab and Chandigarh 
Sikkim 
Tripura 
West Bengal 
Andaman and Nicobar Islands 
Dadar and Nagar Haveli 
Lakshdweep Islands 
Sub-total 
Grand Total 
2,718.41 
1,278.31 
2,941.18 
3,849.72 
3,482.06 
8.92 
3,449.64 
5,602.26 
3,286.90 
65,158.35 
563.25 
1,012.32 
47.17 
10.31 
270.57 
547.66 
529.59 
22.22 
1.52 
9.18 
718.79 
19.85 
98.96 
5,043.06 
1,109.63 
15.12 
542.66 
10,562.36 
75,720.71 
11 
13 
10 
6 
7 
29 
8 
2 
9 
17 
15 
23 
27 
21 
18 
20 
24 
30 
28 
16 
25 
22 
4 
14 
26 
19 
Source: Nationwide Wetland Mapping Project, Space Application Center, Ahmedabad (1998) 
Distribution of wetlands in India can be broadly categorized along the following 
lines (Jyoti P. and Hemant, D., 2003), 
1. Himalayan Wetlands 
The Himalayan region is endowed with a series of diverse wetlands and can be 
divided into three sub - regions; (a) Western Himalayas (b) Central Himalayas and (c) 
Eastern Himalayas. In the Western Himalayas, the Ladakh and Zanskar regions (4,000 
meters above mean sea level) harbour a large number of high altitude wetlands. Both 
saline and freshwater wetlands are found in the region. The important ones are 
Pangong, Tso Tso Moral, Chantau, Noorichan, Chassul and Honlay and wetlands 
situated in Kashmir valley includes very prominent systems such as the Dal, Anchar, 
Wular, Haigam, Malgam, Haukersar and Kranchu lakes. The wetlands situated in the 
central Himalayas are located mostly in the Kumaon region. Nainital, Bhimtal, 
Naukuchital and a number of other small lakes are situated within this region. In the 
eastern Himalayas, many wetlands are situated in Sikkim, Assam, Arunachal Pradesh, 
Meghalaya, Nagaland and Manipur. These wetlands together with the sanctuaries in 
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Brahmaputra valley are internationally renowned for a number of bird species and other 
animals. 
2. Indo - Gangetic Wetlands 
Most of the wetlands in India are directly or indirectly associated with river 
systems like Ganga, Brahmaputra, Narmada, Tapti, Godavari, Krishna, and Cauveri. 
The largest wetland ecosystem in India is the Indo - Gangetic Flood plain. The alluvial 
plains of the Ganga comprise vast crescentic lowland, about 250 - 300 km wide, 
between the Deccan peninsula and the Himalayas. The wetlands of the Himalayan 
terrain and the Indo - Gangetic plain provide a winter refuge for millions of water birds. 
Mangroves, salt marshes and lagoons dominate the wetlands in the coastal 
wetlands. Pulicat, Periyar, Chilika and Kolleru lake are situated within this category. 
There are very few natural wetlands in the Deccan, the southern most section of 
the Indian Peninsula. However, there are innumerable small water storage reservoirs 
which have been constructed near virtually every village and which provide important 
feeding and nesting sites for a variety of waterbirds. 
1.3.2: Distribution of Wetlands in the Central Valley of Manipur 
Manipur is a land - locked state and most of the wetlands are found in the 
central valley. They are known by the generic name 'pat'. The surrounding hill districts 
are also replete with many kind of wetlands, big or small (Ranjan, R.K., 1999). 
Wetland area covers about 952.50 sq. km i.e. about 4.25 per cent of the total 
geographical area of the state (DOI, Manipur, 1996). Table 1.5 shows the district - wise 
distribution of wetlands in Manipur. A perusal of this table clearly shows that wetlands 
occur in the form of ponds or tanks (5.25 per cent), reservoirs (10.50 per cent), lakes or 
swamps or beels (41.21 per cent) and paddy cum fish culture areas (43.04 per cent). Of 
the total wetland area, 90.55 per cent are located in the Central Valley while, 9.44 per 
cent are located in the hilly districts of Manipur. Of the total area under wetlands, 
Bishnupur district has the largest area under wetlands occupying about 475 sq. km 
(49.87 per cent) and Tamenglong district has the smallest area covering 1,750 sq. km 
(1.84 per cent). Figure 1.7 and 1.8 shows the distribution of wetlands in Manipur and in 
the Central Valley. 
According to Nationwide Wetland Mapping Project, Space Application Centre 
(ISRO), Ahmedabad (1998), wetlands cover about 52,959 hectares i.e. about 2.37 per 
cent of the total geographical area of the state. There are 155 wetlands, of which 153 
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wetlands covering an area of 52,859 (99.81 per cent) of the total are located in the 
Central Valley of Manipur, while, remaining 2 wetlands covering 100 hectares (0.19 
per cent) are located in the hill districts. 
Table 
Sl.No 
1. 
2. 
J . 
1. 
2. 
3. 
4. 
5. 
1.5: District-wise distribution of Wetlands in Manipur (1996) 
Districts 
Imphal (East 
and West) 
Thoubal 
Bishnupur 
Total Valley 
districts 
Ukhrul 
Senapati 
Churachandpur 
Chandel 
Tamenglong 
Total hill 
districts 
Total Manipur 
Ponds/ 
Tanks 
1,250 
1,500 
1,500 
4,250 
(4.93) 
150 
150 
200 
150 
100 
750 
(8.33) 
5,000 
(5.25) 
Wetland area (ha. 
Lakes/ 
Swamps/ 
Beels 
2,000 
8,000 
29,000 
39,000 
(45.22) 
50 
50 
50 
50 
50 
250 
(2.77) 
39,250 
(41.21) 
Reser 
voirs 
1,000 
1,000 
1,000 
3,000 
(3.43) 
1,400 
1,400 
1,400 
1,400 
1,400 
7,000 
(77.77) 
10,000 
(10.50) 
Paddy 
cum 
Piscicu 
Iture 
9,000 
15,000 
16,000 
40,000 
(46.37) 
200 
200 
200 
200 
200 
1,000 
(11.11) 
41,000 
(43.04) 
Total 
13,250 
(13.91) 
25,500 
(26.77) 
47,500 
(49.87) 
86,250 
(90.55) 
1,800 
(1.89) 
1,800 
(1.89) 
1,850 
(1.94) 
1,800 
(1.89) 
1,750 
(1.84) 
9,000 
(9.44) 
95,250 
(100) 
Rank 
3 
2 
1 
5 
5 
4 
5 
6 
* Figures in braci<ets are percentages to the total 
Source: Annual Report (1996), Fishery Department, Government of Manipur. 
Table 1.6: Distribution of Wetlands in Manipur (1998) 
Districts 
Bishn 
upur 
Thoubal 
Imphal 
(East 
and 
West) 
Wetland 
category 
1. Lakes 
2.Waterlogged 
Sub-total 
1. Lakes 
2. Ox-bow 
lakes 
J. 
Waterlogged 
Sub-total 
1. Lakes 
2.waterlogged 
Sub-total 
Total Central 
Total 
No.of 
wetland 
4 
21 
25 
7 
2 
40 
49 
10 
69 
79 
153 
Area (ha.) 
17,979 
1,926.50 
19,905.50 
16,695 
35 
2,958 
19,688 
8,684 
4,581.50 
13,265.50 
52,859 
Water spread 
Post-M 
10,877 
1,926.50 
12,808.50 
2,211 
35 
2,958 
5,204 
1,460 
3,678.50 
5,138.50 
23,146 
Pre-M 
7,969 
0.00 
7,969 
1,728 
20 
0.00 
1,748 
887 
0.00 
887 
10,604 
Aquatic Vegetation 
Post-M 
7,102 
1,410.50 
8,812.50 
14,514 
35 
2,958 
17,507 
7,916 
4,357.50 
12,273.50 
38,293 
Pre-M 
10,122 
1,926.50 
12,048.50 
15,097 
35 
2,958 
18,090 
8,489 
4,581.50 
13,070.50 
43,209 
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Senapat 
i 
Tameng 
long 
Valley 
Reservoir 
Reservoir 
Total hill 
districts 
Total 
Manipur 
1 
1 
2 
155 
20 
80 
100 
52,959 
20 
80 
100 
23,246 
12 
45 
57 
10,661 
0.00 
0.00 
0.00 
38,293 
8 
35 
43 
43,252 
Source: Nationwide Wetland Mapping Project, Space Application Center, Ahmedabad (1998) 
A perusal of table 1.6 shows that Bishnupur district has the largest area under 
wetlands i.e. 199.05 sq. km (37.59 per cent of the total area) followed by 196.88 sq. 
km (37.18 per cent) in Thoubal district, 132.65 sq. km. (25.05 per cent) in Imphal east 
and west, 0.8 sq. km (0.15 per cent) in Tamenglong and 0.2 sq. km (0.04 per cent) in 
Senapati districts. This table also shows the water spread and aquatic vegetation 
during pre - monsoon and post - monsoon seasons. During pre - monsoon water 
spreads up to 106.61 sq. km. while, water spreads up to 232.46 sq. km. during post -
monsoon season. Aquatic vegetation spreads up to 432.52 sq. km during pre -
monsoon and during post - monsoon, it covers about 382.93 sq. km. 
Out of the total 155 wetlands, 79 wetlands are found in the Imphal east and 
west in the form of lakes (8,684 hectares) and 69 waterlogged areas (4,581.50 
hectares); 49 wetlands are found in Thoubal district in the form of 7 lakes (16,695 
hectares), 2 ox - bow lakes (35 hectares), and 40 waterlogged areas (2,958 hectares); 
25 wetlands in Bishnupur district in the form of 4 lakes (17,979 hectares) and 21 
waterlogged areas (1,926.50 hectares) and one reservoir each in Senapati and 
Tamenglong districts covering 20 hectares and 80 hectares respectively. 
Thus, it is seen that most of the wetlands of Manipur are located in the central 
valley of Manipur i.e., 99.81 per cent of the total wetlands (Space Application Centre, 
Ahmedabad, 1998). Of the total 153 wetlands lying in the valley districts, there are 21 
lakes with an area of 43,358 hectares (82.03 per cent), 130 waterlogged areas of 9,466 
hectares (17.91 per cent) and 2 cut - off meanders/ ox - bow lakes of 35 hectares 
(0.07 per cent). It clearly shows that the area under lakes is much higher than any 
other category of wetland (table 1.9). Of the total 21 lakes, 4 lakes with an area of 
17,979 hectares (41.47 per cent) are located in the Bishnupur district, 7 lakes with an 
area of 16,695 hectares (38.51 per cent) in Thoubal district and 10 lakes with an area 
of 8,684 hectares (20.03 per cent) in Imphal east and west districts. Imphal east and 
west has the largestnumber of waterlogged area i.e. 69 covering an area of 4,581 
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hectares (48.39 per cent of the total area), followed by Thoubal district with 40 in 
number covering an area of 2,958 hectares (31.25 per cent) and Bishnupur district 
with 21 covering an area of 1,926.50 hectares (2.35 per cent), ox - bow lakes or cut -
off meanders covering an area of 35 hectares are found only in Thoubal district (Table 
1.6). 
According to WIS A (Wetland International South Asia, 2005), wetlands of 
central valley covers about 469 sq. km i.e. 20.96 per cent of the total geographical 
area of the region. Table 1.7 shows the wetland area of the Central Valley of Manipur 
during 1970 and 2002. in 1970, the wetland area covered about 340.8 sq. km and it 
increased to 469.2 sq. km in 2002. Figure 1.9 and 1.10 shows the wetlands of Central 
Valley of Manipur in 1970 and 2002 respectively. 
Table 1.7: Wetland Area within the Central Valley of Manipur, (1970) and (2002) 
SI. No. 
1. 
2. 
J . 
4. 
5. 
6. 
Wetland 
Loktak Lake 
Pumlenpat, KJioidumpat,Lamjaopats 
Ikoppat and Kharungpat 
Loushipat 
Waithou and Phumnom Pats 
Other Pats 
Total 
District 
Bishnupur/ 
Impha) West 
Thoubal 
Thoubal 
Thoubal 
Thoubal 
Bishnupur/ Imphal 
East 
Area (Sq. Km.) 
1970 
206.90 
58.80 
47.90 
11.30 
5.00 
9.30 
340.80 
2002 
287.00 
84.00 
70.50 
14.40 
5.40 
7.50 
469.20 
Source: Wetland International South Asia, (2005) 
Lakes locally known as 'pat' play a significant role in the socio - cultural life 
of the people of Manipur. The pats of Manipur are now known to have their own life 
span and hydrologic characteristics related to the evolving physical character of the land 
itself(Ranjan,R.K., 1999). 
The natural and demographic pattern over the last one century showed 
spectacular changes, numerous wetlands have been lost. In the beginning of this 
century, there were nearly 500 pats in the Central Valley of Manipur. There are only 13 
major lakes which meet the necessary criteria to be regarded as wetland ecosystem 
(MRSAC, Imphal, 1997). Table 1.8 shows the area under major lakes in the Central 
Valley of Manipur, (1997). 
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Table 1. 
SI. No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
i: Area under Major lakes 
Name of the Lake 
Loktak (group of lake 
conjoined Keibul Lamjao, 
Sanapat, Thaunamcha Pat) 
Pumlenpat, Khoidumpat, 
Lamjaopat 
Ikoppat, Kharungpat 
Loushipat 
Poirompat 
Waithoupat, Phumnompat 
Sanapat 
Aongbikhong Pat 
Utrapat 
Tankha Pat 
Karampat 
Ushoipokpi Pat 
Heingangpat 
Total 
Chapter I-An Overview of Wetlands 
in the Central Valley of Manipur (1997) 
District 
Bishnupur/ Imphal 
West 
Thoubal 
Thoubal 
Thoubal 
Imphal East 
Thoubal 
Bishnupur 
Thoubal 
Bishnupur 
Imphal East 
Thoubal 
Thoubal 
Imphal East 
Wetland Area (ha.) 
24,672 
8,022 
6,520 
1,864 
810 
455 
282 
225 
185 
85 
65 
65 
62 
43,312 
Per cent 
to the 
Total 
56.96 
18.52 
15.05 
4.30 
1.87 
1.05 
0.65 
0.52 
0.43 
0.19 
0.15 
0.15 
0.14 
100 
Source: Manipur Remote Sensing Application Center, Imphal (1997) 
Loktak Lake is a group of lakes conjoined by Keibul Lamjao, Sanapat and 
Thaunamchapat and is located in the Bishnupur and Imphal west district. It occupies 
the largest area of 24,672 hectares (56.96 per cent) of the total lake area. The other 
two important lakes of Bishnupur district are Utrapat with an area of 185 hectares 
(0.43 per cent) and Sanapat with 282 hectares (0.65 per cent) (table 1.8). 
There are 6 lakes in the Thoubal district namely, Pumlen lake/ Khoidumpat/ 
Lamjaopat occupying 8,022 hectares (18.52 per cent), Loushipat with 1,864 hectares 
(4.30 per cent), Aongbikhong pat with 225 hectares (0.52 per cent) and Ushoipokpipat 
with 65 hectares (0.15 per cent). 
In the Imphal east district, there are 4 lakes namely, Poirompat with 810 
hectares (1.87 per cent), Tanakha pat with 85 hectares (0.20 per cent) and 
Heingangpat with 62 hectares (0.14 per cent) (table 1.8). 
Conclusions 
Wetlands are all submerged or water - saturated lands, natural, inland, 
permanent or temporary, static or dynamic, vegetated or non - vegetated, which 
necessarily have a land - water interface. 
Wetlands can be classified as inland and coastal wetlands which are further 
sub - divided into natural and man - made wetlands. The natural inland wetlands 
include lakes or ponds, ox - bow lakes or cut - off meanders, waterlogged, playas, 
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swamp or marsh areas while, man - made wetland includes reservoirs, tanks, 
waterlogged abandoned quarries, ashponds or cooling ponds. The natural coastal 
wetland includes estuaries, lagoons, creeks, backwaters, bays, tidal flats/mud flats, 
sand/beach/spit/bar, coral reefs, rocky coast and mangrove forest, while, the man -
made coastal wetland includes salt - pans and aquaculture ponds. 
In India, Kamataka has the largest area under both natural (3,946 sq. km) and 
artificial (5,391 sq. km) wetlands. While, Mizoram has the smallest area under natural 
(0.36 sq. km) and artificial (0.01 sq. km) wetlands. The largest area under mangroves 
in West Bengal covering about 62.31 per cent of the total mangrove area. 
According to Nationwide Wetland Mapping Project, Space Application Centre 
(1998), Bihar has the largest wetland area covering about 27,174.69 sq. km. and 
Mizoram occupies smallest area under wetlands of 1.52 sq. km. 
Most of the wetlands in Manipur are located in the Central Valley i.e. 99.81 
per cent of the total wetland area and remaining 0.19 per cent is located in the hill 
districts. 
Wetlands of Central Valley covers about 20.96 per cent of the total 
geographical area of the region. Bishnupur district has the largest area under wetland 
covering an area of 199.05 sq. km. (37.59 per cent), followed by 196.88 sq. km. 
(37.18 per cent) in Thoubal district, 132.65 sq. km. (25.05 per cent) in Imphal east 
and Imphal west, 0.8 sq. km (0.15 per cent) in Tamenglong and 0.2 sq. km. (0.04 per 
cent) in Senapati districts. 
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Chapter II - Loktak Lake - Case Study 
Having described an overview of wetlands in the previous chapter we now turn 
to an in-depth study of wetlands located in the Central Valley of Manipur. Considering 
the importance of Wetlands, their distribution, in-depth studies are required to assess 
their present status for future planning and sustainable management. All the natural 
wetlands located in the central valley of Manipur-two large ones and 7 small ones have 
been studied in detail. Three chapters have been devoted to in-depth study of these 
wetlands. 
This chapter is devoted to an in-depth study of Loktak lake-the biggest 
freshwater wetland in the north-eastern India. This chapter has been divided into two 
parts. The first part deals with the general characteristics of Loktak lake - its origin, 
hydrological regimes, water quality, biodiversity, etc. This part is based on both 
secondary and primary sources of data. The second part deals with the socio-economic 
conditions of the villages located around and dependent on the lake. This part is mainly 
based on primary sources of data. On the basis of dependency on lake resources, 8 
villages located in Bishnupur, Thoubal, and Imphal west districts were selected and 10 
per cent of the households from each village were randomly sampled (table 2.3). The 
field work was conducted during the years 2005 and 2006. Data was collected through 
questionnaire interviews (Appendix 111). The total sample size consisted of 377 
households having a population of 2,551 persons (49 per cent males and 51 per cent 
females). 
2.1 General characteristics of Loktak lake 
Loktak lake is the largest freshwater wetland in the North-Eastern India 
(Shamungou, S. Kh., 2002). It is considered to be the lifeline of the people of Manipur. 
It is situated about 38 km south of Imphal city and lies between 24°25 'N to 24° 42' N 
latitude and 93° 46' E to 93° 55' E longitude (Figure 2.1). It covers an area of 287 sq. 
km and has an average height of 800 - 2,070 m above mean sea level (WISA, 2004). 
2.1.1 Catchment Area 
The direct catchment area of Loktak lake is 1,040 sq. km (covered in 6 SOI 
topographical maps on 1: 50,000 scale) whereas, the indirect catchment area is 7,157 
sq. km. Of the direct catchment area, 364 sq. km is under agriculture, 153 sq. km and 
454 sq. km. mainly in the western and northern side of the lake, is under settlement and 
forest cover respectively. 
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The indirect catchment includes the catchment of five important rivers viz. 
Imphal, Iril, Thoubal, Sekmai and Khuga covering an area of 7,157 sq. km (fig. 2.2) 
(Anon, 2003). 
In the southern part of the lake, there are 14 hills varying in size and elevation 
appearing as islands and the most prominent among them are Sendra, Ithing and 
Thanga islands which run south - west to north - east between the main Loktak pat 
and Takmu and Ungamen pats. North of Thanga island lies the Karang island, which is 
the highest (903m) of ail the islands. Other smaller islands lie mostly in the Ungamen 
pat near Keibul Lamjao. These islands cover about 17.2 sq. km of the surface area of 
the lake (Tombi, H. S., and Shyamananda, R. K., 1994). 
2.1.2 Origin of the lake 
Several views have been expressed about its origin and evolution. The isotopic 
data of the sediments of the lake suggests that it existed from the middle of the last 
glacial period about 25,000 years ago (Vishnu - Mitre, 1966). 
According to a legend, the Central Valley was once submerged under water and 
surrounded on all sides by the hill ranges. Lord Shiva (Hindu God) created the Central 
Valley by draining the water through a tunnel by his trident. Another legend traces the 
earliest human settlement on top of the surrounding high peaks (like Nongmai-ching 
hill and Koubru hill), while the valley remained a vast sheet of water. In course of time 
as water receded, people started migrating into the valley. 
According to a theory supported by Dune, E. (1836), the valley was formed by 
the deposition of a stream that was blocked by some convulsions of the earth's crust. 
The formation of the valley may be closely associated with the upliftment of south 
Manipur hill and subsequent down cutting of the area by Manipur river and its 
tributaries. Bhatia, B.(1979), states that the present valley came into existence as a 
result of gradual siltation by sediments brought by the rivers. Johnston, J. (1971) 
suggests a compromise between the riverine and lacustrine origins. According to him, 
the Manipur valley was once a series of valleys and small hill ranges which still border 
the valley. Rivers presently flowing in the valley would flow through small hill ranges 
and valleys of that time. A great earthquake closed the outlet of water making a 
permanent barrier, and formed a big lake. In due course a plain was formed to fill up 
the gaps between the small hills ranges in the central part which subsequently became 
the Central Valley leaving Loktak lake in its lowest part. 
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This view is supported by the landforms whereas the hills in the Loktak basin are the 
likely remnants of small hill ranges in the valley, the 'Sugnu Hxmip' arose probably 
from tectonic activity. Lithologically, the valley represents the axial region of an 
anticlonorium, the w.eak crest of which has been eroded. The erosional environments of 
the past in the valley have been studied in geomorphological workers (Mukhopadhyay, 
S.C, 1988; Ray, P. and Chanda, S, 1989). Fluviolacustral sediments are encountered in 
many parts of the valley to a depth of 152 m below ground level. At the same time 
black clay of lacustrine origin is exposed upto 40m above the present water level of the 
Loktak lake. A few c''* data on carbonized samples from Lamphel pat near Imphal (at a 
depth of 0.35m to 0.4 m) and the Loktak hydel project area on the western shore of 
Loktak lake (at a depth of 5.3 m to 12m ) indicates that the age of the central and 
southern parts of the valley ranges from 7,980 - 470 BP to 25,000-600 BP (BP- before 
present). Thus, it could be inferred that a considerable vertical change in the lake water 
level has occurred in the valley. 
Thus, the origin and evolution of Loktak lake may be due to tectonic activity 
and neotectonism remarkably influenced by a long history of fluviolacustral processes. 
It is reported that the Manipur valley remained free from Pleistocene glaciations. 
During the Quaternary the valley had an anastomosing system of drainage channels 
interspersed with a number of standing water bodies. 
2.L3 Lake Ecosystem 
Loktak lake comprises of several smaller lakes and beels (Table 2.1). There are 
63 small adjoining lakes or pats i.e. 20 small pats in the north, 21 pats in the west, 10 
pats in the south and 12 small pats on the eastern part of the lake (Shyamananda, R. K., 
1991). 
Until 1983, the area used to experience large water level changes. This resulted 
in separation of several lakes during the low water phase and merging into one at the 
time of high floods. Since, the commissioning of Ithai barrage in 1983, it is a 
permanently flooded lake with relatively small water level changes regulated by the 
withdrawal of water for hydel power generation. There is, however, not much 
information on each of these lakes. Only a small part of Loktak lake (Takmu sub-basin 
and a few adjacent parts) have been investigated earlier during 1977 - 79 (Bhatia, B., 
1979). Detailed studies have only been undertaken during 1991 (Shyamananda, R. K., 
1991). 
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Table 2.1 
Side 
North 
West 
South 
East 
: Adjoining Beels of the Loktak Lake (1991) 
SI. No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
II 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
II. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
Beels 
Khullen 
Yangbi Makha Pat 
Sanapat 
Kakyai Pat 
Lamyai Pat 
Lourembam Mamang Pat 
Laijikolu Pat 
Ngakha Pat Manung Kom 
Thoubal tabi Pat 
Hidenkom Pat 
Tinphakom Pat 
Utrapat 
Keichenpham pat 
Kuthum Pat 
Oinam pat 
Saibat Pat 
Kouphum Pat 
Pothang Pat 
Laijikolu Pat 
Mamang Pat 
Humdang Lampak pat 
Tharo/Tharopokpi pat 
Oksoi pat 
Meichakpi pat 
Mayang pat 
Yenabat pat 
Sumairou pat 
Awangsoi pat 
Laisoi pat 
Narakkhong pat 
Birharikom Pat 
Ngakra pat 
Meirombi pat 
Tekra pat 
Kha Laisoi pat 
Leishembi chanangkhong pat 
Turen Machin pat 
Athalikhan pat 
Thangjingkom pat 
Ngakrapal pat 
Leihoulakom pat 
Takmu pat 
Khuyam pat 
Ungamen pat 
Hubidak pat 
Khutekpi 
Kobat pat 
Kombirei Houbi pat 
Kubi pat 
Chinunggsoi pat 
Laisoi pat 
Yawa Lampak pat 
Soibu pat 
Thamnu Macha pat 
Khuilak pat 
Laphu pat 
Khunou pat 
Leimakham pat 
Leirukok pat 
Phigei pat 
Khorna pat 
Moirangkom pat 
Heijangpokpi pat 
Approximate Area (ha.) 
170.00 
150.00 
106.73 
100.00 
100.00 
100.00 
60.70 
60.00 
52.00 
49.00 
41.76 
40.00 
30.00 
30.00 
30.00 
20.00 
15.00 
10.83 
1.62 
200.00 
126.47 
110.00 
100.00 
70.00 
64.35 
60.00 
59.98 
50.08 
50.00 
40.82 
32.40 
25.00 
24.83 
21.00 
18.36 
10.00 
10.00 
8.00 
5.00 
3.87 
400.00 
300.00 
202.35 
100.00 
78.00 
30.00 
30.00 
25.00 
25.00 
10.00 
500.00 
500.00 
315.00 
257.99 
190.00 
175.00 
100.00 
100.00 
80.00 
40.00 
17.00 
12.97 
Source: Shyamananda, R. K., (1991), 'Study of Nutrient Enrichment in Loktak Lake with 
reference to biological indices' Ph.D. Thesis, M.U., Manipur. 46 
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2.1.3.1 Morphometry 
The morphometric analysis of Loktak Lake is given in table 2.2. The Loktak 
Lake is oval in shape with its long axis running north to south. It has no definite 
shoreline and its extent and depth varies with season. At full capacity the lake has a 
slightly irregular shoreline. The mean depth is 2.07 m (Table 2.2). Before the 
commissioning of hydel power project in 1983, Loktak was referred to as Loktak/?«? 
(now the main sub-basin), had an area of only 55 sq. km. with an average depth of 
1.19m. The maximum depth of 4.58m is now recorded only in the Loktak pat and 
Laphupat sub-basins. More than 80 per cent of the total area is less than 3 per cent of 
the water storage which lies over 4m deep area (Tombi, H.S., and Shyamananda , R.K., 
1994). 
Table 2.2: Morphometric Features of Loktak Lake (1994) 
SI. No. 
I. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
Parameters 
Maximum Length 
Maximum Effective Length (le) 
Maximum Breadth (bl) 
Mean Breadth (b) 
Shoreline length (L) 
Orientation 
Shoreline Development (DL) 
Surface Area (A) 
Area covered by phums 
Area covered by Islands 
Area of open water 
Total Volume 
Maximum depth (Zm) 
Mean depth (Z) 
Mean depth : Maximum depth (Z:Zm) 
Development of Volume 
Area of catchment 
Surface area to catchment area ratio 
Value 
26.0 km 
22.6 km. 
13.0 km. 
11.1 km 
126.0 km 
N-S 
2.09 
288.96 sq. km 
206.51 sq. km 
17.2 sq. km 
65.25 sq. km 
598.36 sq. km 
4.58 m 
2.07m 
0.452 
1.356 
980.0 sq. km 
0.295 
Source: Tombi H. S., and Shyamananda, R.K., (1994) 'Loktak Lake Manipur' World Wide Fund for 
Nature India- New Delhi 
According to the period of survey (when the water levels were low or very 
high), estimates of the surface area have differed greatly in the past. The surface area 
had been estimated at 390 sq. km. at a time when high floods made the Loktak basin 
contiguous with the Pumlen lake and other pats on the east of Manipur river (Panwar, 
H.S., 1979). According to the Atlas of Loktak lake (2004), the area of Loktak lake was 
287 sq. km. in 2002, while, according to the report by the Ramsar Convention the area 
was 266 sq. km (Ramsar Reprt of Loktak Lake, 2004). The surface area of Loktak lake 
at 768.5m water level is 288.96 sq. km. It has a maximum length and breadth of 26 km 
and 13 km respectively (Table 2.2) ((Tombi, H.S., and Shyamananda, R.K., 1994). 
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The characteristic features of the Loktak lake is the presence of floating islands 
covered with vegetation, locally known as 'phumdis'. These floating islands, occurring 
in all sizes and thicknesses, are heterogeneous mass of soil, vegetation and organic 
matter at various stages of decomposition. They float on lake water with about one-fifth 
of thickness above and four-fifth under the water surface. Generally, their thickness 
varies in time and space depending upon conditions during its formative stage. The 
maximum thickness is 8 feet. The core of phumdis is composed of detritus material 
which is black in colour and is highly spongy (Trisal, C.L. and Manihar, Th., 2002). 
Keibul Lamjao National park lies in the southern part of the lake and it is the 
only refuge for the endangered bro antlered deer called 'sangai' (cervus eldi eldi). The 
lake is also a breeding ground for a number of riverine fishes and continues to be a vital 
fisheries resource. The lake is like a sea in which almost all the rivers, rivulets directly 
or indirectly discharge. These floating islands (Phumdis) covers an area of about 29.83 
sq. km., dry area with or without vegetation covers about 30.87 sq. km., waterlogged 
area of 40.80 sq. km, area under hillocks with scrub is about 2.04 sq. km and 49.08 sq. 
km is covered by open water area (IRS ID, 2002). Figure 2.3 shows the structure of 
Loktak Lake in 2002. 
2.L3.2 Hydrological Regimes 
The water regime of Loktak lake is determined by the inflow from various 
streams/ rivers and direct precipitation on the lake surface. Several small rivers and 
streams rising in the surrounding hills drain into this lake. Besides these, there are over 
34 streams from the western hills and the Manipur river via Ungamel and Khordak 
channels (a small channel 15 m wide and 6m deep connected to Manipur river) drains 
into the lake and this channel acts as only outlet during the dry period (Singh, H., 
1991). Here 'ZoA;'means 'gorges' / 'canyons' and 'toA:'means 'dissolve' or 'of falling' 
and 'pat' means 'lake' or 'swamp'. 
Nambul river and Nambol rivers are the important rivers flowing from the north 
and falls into the lake. Other important rivers are Ningthoukhong, Khujairok, 
Thongjaorok, Potsangbam, Moirang, Naga, Sekmai etc and these rivers act as inlets. 
Figure 2.4 is showing the drainage system of Loktak Lake. The list of feeder streams 
and rivers of the Loktak lake is given in Table 2.3. 
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All the streams and rivers flow either perennially or seasonally into the lake. There are 
6 perennial rivers or streams which flows from the northern side, 19 streams or rivers 
from the western side (of which 7 are perennial and 12 are ephemeral ) and 11 rivers or 
streams flows from the eastern side(of which 5 channels are perennial and 6 
ephemeral). Among the channels or canals, three channels i.e. Khordak channels, 
Ungamel channels and Phoubakchao canals serve both as inlet and outlet of the Loktak 
Lake (Table 2.3). 
Table 2.3: Feeder Streams and Rivers of the Loktak Lake (1994) 
Catchment side 
North 
West 
South 
East 
* - channels servir 
SI. No. 
1. 
2. 
3. 
4, 
5. 
6. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
1. 
2. 
3. 
4. 
5. 
6. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
ig both as inlet anc 
Name of streams/ Rivers 
Nambol river 
Nambul river 
Mera Khong 
Kana Khong 
Kak stream 
Oinam stream 
Yumnam Khunou stream 
Keinou stream 
Thongjao khong 
Kharok stream 
Kaborak stream 
Thaba khong 
Thongjaorok river 
Charailok stream 
Ningthoukhong river 
Khujairok stream 
Lamnganbi stream 
Awang stream 
Khongdoubi stream 
Pakhang khong 
Sanathoibi khong 
Tera kunung stream 
Mayang khong 
Trumbi khong 
Lokien khong 
Moirang Lamkhai Khong 
Thoibi khong 
Haogram khong 
Thanga Lawai khong 
Kangsoibi khong 
Moirang river 
Khordak channel* 
Ungamen channel* 
Phabakchao canal* 
Thongrangbi khong 
Samuyaima khong (Samu khong) 
Thongjao khong 
Chetkhong khong 
Ngangbi khong (khongjil) 
Leishang khong 
Thiyam Leishang khong 
Lai khong 
outlet P-perennial 
Flow status 
P 
P 
P 
P 
P 
P 
P 
E 
E 
E 
E 
E 
P 
P 
P 
P 
E 
E 
E 
E 
P 
E 
E 
P 
E 
P 
E 
E 
E 
P 
P 
P 
P 
E 
P 
E 
E 
P 
P 
E 
E 
E 
E - Ephemeral 
Source: : Shyamananda, R. K., (1991), 'Study of Nutrient Enrichment in Loktak Lake with reference to 
biological indices' Ph.D. Thesis, M.U., Manipur. 
Thus, it is seen that altogether 42 rivers or streams flows into the Loktak lake 
either perennially (21) or seasonally (21). 
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Figure 2.5 is showing the water balance of Loktak lake in 2000-01. This figure 
shows that the total water inflow into the lake is 1,687 Mcum, while, 1,217 Mcum 
flows out through different sources (WISA, 2004). Streams form the western hills 
contribute about 52 per cent, link channels contribute 23 per cent and direct 
precipitation contribution is 25 per cent. Of the total water, 70 per cent water is used for 
hydro power generation, irrigation and other domestic and Khordak charmels, 9.5 per 
cent and 6.5 per cent through evapotranspiration and evaporation respectively (fig. 2.5). 
Figure 2.5: Water Balance of the Loktak Lake (2001) 
(b) Outflow by various sources 
(a) Inflow from various sources 
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Source: Atlas of Loktak, Wetland International, South Asia, 2004 
A project on Sustainable Development and Water Resources Management of 
Loktak lake (SDWRML) by Wetland International South Asia (WISA) and Loktak 
Development Authority (LDA, 1997) covering 15 monitoring stations within the lake 
and river, studied the quality of lake water. The various parameters assessed included 
PH, dissolved oxygen (DO), BOD, free C02, nitrate nitrogen, dissolved inorganic 
phosphate phosphorous, organic phosphate phosphorous and total and faecal coliforms. 
The water temperature varies from 8° c in December/January to 32.7° c in 
May/June with an armual mean of 25° c on the surface and 24° c at the bottom. The 
turbidity is relatively very low as the secchi disc transparency averages 80 cm during 
the rainy season (June/July) and is higher (about 150 cm) during the winter 
(January/February). The lower transparency during the rainy season is caused by the 
heavy load of silt entering the lake with run off. The transparency remains low during 
April and November due to the planktonic growth. Electrical conductivity varies 
seasonally from 83^s/cm in the winter to 300 us/cm in the summer (Shyamananda, 
R.K., 1991 and Tombi, S.H., 1992). 
The PH remains near neutral for most part of the year, but acidic conditions (PH 
upto 5) are often recorded. The PH increases slightly during the winter and spring (upto 
74.4). Much higher PH values were recorded earlier in the late 1970's (Bhatia, B., 
1979). The water at the bottom has a lower PH than at the surface, whereas, the mean 
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PH value of water fluctuated between 6A and 8.0. In general, lower PH values were 
found in the northern and southern zones and higher PH values during monsoon were 
recorded (SDWRML Report, 1997). The dissolved oxygen (DO) content varies greatly 
in different parts of the lake and in different seasons from 1.8 mg/1 to 8.5mg/l 
(Shyamananda, R.K., 1991 and Tombi,H.S, 1992), while, according to SDWRML 
Report, (1997), the highest concentration of dissolved oxygen was found in open water 
area of Takmu (8.9mg/l) and the lowest at Keibul (2.8mg/l). BOD varied between 
2.9mg/l at Takmu and 13.8mg/l near Toubul where high pollution loads are brought in 
by rivers Nambul and Nambol from the urbanized areas of Imphal and Bishnupur. 
The free C02 values ranged between 2.7 mg/1 at Ungamel the outflow channel of 
Loktak lake and 20mg/l at Keibul. In general, free C02 was lower in the western (5.4 -
10.9 mg/1) and central zone compared to the eastern zone (I I - 12.4 mg/I) covered with 
dense growth ofphumdis. 
Higher concentrations of inorganic phosphate phosphorous were found during 
pre-monsoon. Organic phosphate phosphorous values showed fluctuations within range 
ofO.82-1.81 mg/1. 
Nitrate N2 concentration ranged between 0.13 mg/1 and 2.14 mg/1, with higher 
values recorded at Karang followed by Patangkhong, Khordak, Ungamel, 
Ningthoukhong, Mayang Imphal, Phubala, Thanga, Loktak Proper, Phoubakchao, 
Komlakhong, Keibul and Hubidak in decreasing order (WISA and LDA, 1997). 
2.1.3.4 Biodiversity 
The Loktak lake with its numerous floating mats, developed shoreline and 
several large and small islands covers a variety of habitats that ensures a rich biological 
diversity (Tombi, H.S.,and Shyamananda, R.K., 1994). Its geographical location and 
connection with the Chindwin river in Myanmar further contributes to the richness of 
biota. The floating phumdis which occupy about two-third of the surface area of the 
lake and particularly the large floating mass of Keibul Lamjao National Park also 
supports a large number of terrestrial plants and animals. 
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Flora 
The macroflora of the lake comprises of terrestrial species, aquatic and marsh 
species (Appendix I A). About 80 terrestrial species can be identified and aquatic 
species comprises of 15 emergent, 12 submerged, 9 free- floating and 16 floating-
leaved [Appendix 1 A (1)]. The aquatic species is given in Appendix I A (2), while 
marsh species consists of 124 species which is given in Appendix I A (3) (Tombi, H.S., 
1991). The phytoplankton species of the lake is given in Appendix I A (4) which 
consists of 12 Chlrophyceae, 10 Myxophyceae, 7 Bacillahophyceae and 3 
Euglenophyceae (Tombi, H.S.,and Shyamananda, R.K., 1994). 
Phumdis are the habitat of a large variety of aquatic, semi-aquatic and terrestrial 
plants. Among the dominant plants are the several species of grasses and sedges. The 
reeds {Phragmites Karka) alone constitute about half the vegetation particularly in the 
Keibul Lamjao National Park area. The list of floral species which consists of 48 
species and colonized the phumdi is given in Appendix IA (5). 
Fauna 
The faunal species of Loktak lake comprises of Zooplankton and macrofauna 
(vertebrates and invertebrates) (Appendix I B). The zooplankton of the lake comprises 
of 55 species including 16 Protozoa, 15 Rotifera, 14 Cladocera and 10 Copepoda. 
A number of vertebrate and invertebrate species inhabit the water of Keibul 
Lamjao National park area, phumdis and islands comprises of the macrofauna of the 
Loktak lake. A total of 425 species of animals (249 vertebrates and 176 invertebrates) 
have been identified from the lake (Tombi, H.S, 1991 and 1992) (Appendix II B). The 
list of vertebrate fauna including 6 species of amphibians, 117 species of birds, 61 
fishes, 32 reptiles, 31 mammals is given in Appendix II B (1). Among these vertebrate 
species there is 1 rare species {Phythoron molurus Linn.), 27 species occurs rarely in 
the lake and 14 species are endangered protected under schedule I of the Indian 
Wildlife Protection Act, 1972. The list of invertebrates of Loktak lake is given in 
Appendix II B (2). It comprises of 16 species of annelids, 150 species of arthropods and 
10 species of molluscs. Among these, 6 species are rare and 2 species are rarely found 
in Loktak lake. Among the 117 birds, 21 species of water fowl are migratory (of which, 
6 are local migratory), mostly migrating from different parts of the northern hemisphere 
beyond the Himalayas {Appendix II B (c)} (Tombi, H.S, 1991 and 1992). These 
migratory birds spend their winter (October to March) in and around the lake. The fish 
fauna of Loktak lake comprises of 61 species {Appendix II B (d)}. Two of these 
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species Monopterus albus and Osteobrama belangeri, are restricted in tH^ir<listribui 
to the Yunan state of China, Myanmar and Manipur only. 
2.2 Socio - economic conditions of the sampled villages located around and ^ 
dependent on the Loktak Lake . . 
People of Manipur are culturally, socially, ecologically and economically linked 
with the Loktak lake, as the lake has been the source of water for generation of hydro 
electric power, irrigation, water supply, food crops, biodiversity, recreation etc. The 
staple food of Manipur is directly linked with this lake. Hence, this lake has been 
referred to as the lifeline of Manipur. 
The Central Valley region has 490 villages and 32 towns and nearly 61 per cent 
of the total population of Manipur live here. This is one of the densely populated 
regions of the country. Most of the settlements in the valley region are concentrated 
near the water bodies. Around 14 per cent of the valley population is concentrated in 
and around Loktal lake alone. There are about 55 rural and urban settlements around 
the lake with a total population of about 100,000 (Census of India, 2001). Most of the 
population belongs to general category and 90 per cent of them are Meiteis (main ethnic 
group mainly inhabited the valley region). The villages located around the Loktak lake 
can be broadly divided grouped into three i.e. the phum dwellers (people living either 
temporarily or permanently on the floating mats), island communities (those living on 
the islands) and the lakeshore communities. 
Field surveys in these villages revealed that about 70 per cent of the houses are 
of kutcha type, while, 20 per cent arc pucca and 10 per cent are floating huts (phum 
dwellers). Electricity is available except in the floating huts. Access to safe drinking 
water facilities is scarce. Nearly 20 per cent of the population of the villages is provided 
with safe drinking water and 80 per cent depend on the lake water (LDA, 2004). In 
general, adequate sanitation facilities are lacking in the entire surrounding villages. 
Only 26 per cent of the population living in and around Loktak lake have proper 
facilities of sanitation. The situation is more critical in the southern lakeshore and 
island villages because these villages have no access to proper sanitation facilities. This 
leads to high amount of human wastes being discharged into the lake. Availability of 
primary education facilities is fairly high in these villages. However, higher education 
facilities are available only in the 4 towns Nambol situated in the north Ningthoukhong 
and Moirang in the west and Kumbi in the south. Access to medical facilities is limited 
m the entire villages. There are only 4 primary health centers and 30 sub centers with 
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only 30 per cent of the population having immediate access to these facilities. Market 
facilities are available at Nambol, Ningthoukhong, Moirang, Oinam etc. These markets 
are famous as fish markets. The phum dwellers due to their floating settlements also 
depend on the nearby lakeshore villages for basic facilities (Census of India, 2001). 
The village communities sustain mainly through fisheries, agriculture and 
harvesting of lake vegetation for use as food, fuel, fodder and vegetables. There are 
about 50,400 fishermen in and around Loktak lake, of which 40,500 are from lakeshore 
villages, 8,300 are from island villages such as Thanga, Karang, Sendra and Ithing and 
1,600 from the phum villages. The phum dwellers are entirely engaged in fishing which 
is their sole source of income while, the inhabitants living in other areas do not wholly 
depend upon it. The economic classification of population shows that 20 per cent are 
active fishermen, while the rest are engaged in allied activities (Anon, 2003). Women 
are engaged in fishing, fish selling, vegetable gathering, agriculture etc. The 
responsibility of marketing of all products, including fish and vegetables, rests largely 
with the women folk. Significant employment is also generated through household 
level micro-enterprises of which weaving, manufacturing handicrafts with aquatic 
vegetation and apiculture are prominent. 
2.2,1 General characteristics of the sampled villages 
Eight villages located around and dependent on the Loktak lake were selected 
for sampling (fig. 2.6). Of these selected villages, 6 villages namely, Phubala, 
Ningthoukhong ward No.7, Ithing, Sendra, Thanga and Nongmaikhong lies in the 
Bishnupur district; Laphupat in the Thoubal district and Komlakhong in the Iniphal 
west. Table 2.5 is showing the selection of villages and households on the basis of their 
location and dependency on the Loktak lake (2005). A perusal of table 2.5 shows that 
44.26 per cent of the total sampled population comprises of workers and nearly 86 per 
cent are dependent on the lake. The dependency varies from nearly 93 per cent in 
Sendra island to nearly 78 per cent in Ningthoukhong ward No. 7. 
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Table 2.4: Selection of Villages and Households on the basis of their location and 
dependency on the Loktak Lake (2005-06) 
Selected Villages 
Districts 
1. 
Bishnup 
ur 
2.Tiioub 
al 
J. 
Imphal 
west 
Total 
No. 
6 
1 
1 
8 
Name 
l.Phubala 
2. Ningth 
ouichong 
3. [thing 
4. Sendra 
5. Thanga 
6. Nongmai 
idiong 
1. Laphupat 
1. Komlak 
hong 
Total 
No. 
of 
HH 
427 
211 
141 
239 
1,938 
143 
99 
598 
3,796 
Total 
Popn. 
2,391 
1,175 
1,056 
1,544 
13,08 
5 
848 
545 
3,539 
21,00 
3 
Per cent 
of 
workers 
to the 
total 
popn. 
42.57 
27.40 
35.13 
35.62 
37.98 
43.75 
32.11 
45.57 
37.52 
Sampled Households 
HH. 
(No.) 
42 
21 
14 
23 
193 
14 
10 
60 
377 
Popn. 
(No.) 
282 
144 
73 
124 
1,428 
82 
82 
336 
2,551 
Per cent 
of 
workers 
to the 
sampled 
Popn. 
51.77 
36.81 
53.42 
45.16 
45.80 
45.12 
39.02 
44.26 
Per 
cent 
of 
depen 
dency 
on the 
lake * 
83.44 
77.78 
87.18 
92.85 
84.73 
89.19 
87.19 
82.79 
85.68 
Source: 1. Census of India (2001), Directorate of Census Operations Manipur. 
2. Based on Field Survey, 2005 - 06. 
* Per cent of Dependency on the Lake = DL/TW x lOO 
DL - economic activities dependent upon the lake 
TW-Total Workers 
(1) Phubaia 
Phubala is located on the western margin of Loktak lake (fig 2.6). It lies in the 
Bishnupur district and is about 40 km from Imphal city. This village has 427 
households and population is 2,391 (nearly 49 per cent males and 51 per cent females). 
The settlement pattern is of linear type between the Imphal - Moirang state highway 
and the Loktak lake. Most of the houses are of kutcha type. About 95 per cent of the 
houses are electrified while, those living on the floating huts have no electricity. Safe to 
drinking water is available through municipal taps for a short duration during morning 
and evening. While, people living on the phumdis use the lake water. The village has 
school, but for higher education children go to Imphal, Moirang and Nambol. Transport 
linkages both by bus and by ferries to the nearby islands such as Thanga, Karang, 
Sendra islands etc. is satisfactory. The nearest markets are Ningthoukhong and Moirang 
bazaar. 
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(2) Ningthoukhong ward No. 7 
Ningthoukhong ward No.7 is located on the western margin of the lake. It is 
situated in the Bishnupur district (fig 2.6) and is about 37 km from Imphal. This ward 
has 211 households and a total population of 1,175 (50 per cent males and 50 per cent 
females). The sex ratio is 1,005 females per thousand males. The settlement pattern is 
linear type between the Imphal - Moirang state highway and Loktak lake. About 80 per 
cent of the houses are kutcha and all the houses are electrified except for the floating 
huts. Safe drinking water is available through municipal taps for a short duration in the 
morning and evening, while, the phum dwellers depend on lake water. There are 
schools (both private and government) and colleges. The literacy rate is 68.23 per cent 
(nearly 58 per cent males and 42 per cent females). The transport and communication is 
quite good. Bus services are frequently available from Imphal - Moirang -
Churachandpur state highway. Fishermen use ferries for going to nearby villages and 
islands. This ward has an easy access to other facilities like banks, post office and 
primary health center. Ningthoukhong bazaar is a big local market which even 
accessed by people from the different areas of Manipur. This market is mainly famous 
for fish. Fisherwomen sell fish (both fresh and smoked fish) in the morning and 
evening. 
(3) Ithing 
Ithing is an island village located in the centre of the Loktak lake. It lies in the 
Bishnupur district (fig 2.6) and is about 46 km from Imphal and 3 km from Moirang 
town. This village has 141 households and a total populafion of 1,056 (nearly 47 per 
cent males and 53 per cent females). The sex ratio is high i.e. 1,190 females per 
thousand males. The settlement pattern is cluster type and most of the houses are 
kutcha. About 50 per cent of the houses are electrified. The source of drinking water is 
both by municipal hand pumps and lake water. The village has no schools and children 
go to Moirang bazaar. The literacy rate is nearly 48 per cent (60 per cent males and 40 
per cent females). The village is connected with the other islands tlirough ferries. Other 
facilities such as medical and markets are available at the Moirang bazaar, which is one 
of the big markets of Manipur mainly famous for fish and aquatic edible plants. 
(4) Sendra Island 
Sendra island is located in the centre of the lake and lies in the Bishnupur 
district (fig 2.6). It is about 46 km from Imphal and 3 km from Moirang town. It has 
239 households and a total population of 1,544 (50.32 per cent males and 49.68 per 
cent females). The sex ratio is 987 females per thousand males. Most of the population 
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comprises of migrants from the surrounding areas who come to this village in search of 
livelihood. About 80 per cent are electrified except for the floating huts. There is no 
access to safe drinking water as they use lake for drinking and other domestic purposes. 
There are no schools in this village and children go to Moirang bazaar. The literacy 
rate is very high i.e. nearly 80 per cent (55 per cent males and 45 per cent females). The 
village is connected by mini bus services up to Moirang bazaar and then for going to 
other places bus services are available from Moirang bazaar. It is also connected with 
other lakeshore villages through ferries. The nearest market for this village is Moirang 
market. 
(5) Thanga Island 
Thanga island is the biggest island of Loktak lake and is located in the central 
part of the lake (fg 2.6). It lies in the Bishnupur district and is about 50 km from Imphal 
city and 6 km from the Moirang town. It has 1,938 households and a total population of 
13,085 (50 per cent males and 50 per cent females). About 90 per cent of the total 
populations are Hindus, 7 per cent Meteis and 3 per cent Christians (Census of India, 
2001). The settlement area is above the adjoining lake and the settlement pattern is of 
cluster type (Ishwarjit, S.E., 2005). The houses are mainly of kutcha type and about 80 
per cent are electrified. The source of drinking water is both from lake water as well as 
tube wells. There are schools (three private and one missionary high school and two 
other run by a committee) and for higher studies, children go to Moirang College and 
Imphal. The literacy rate is nearly 51 per cent (nearly 60 per cent males and 40 per cent 
females). A community library is located at the Thanga Salam. Narrow and unmetalled 
road runs above the settlement are which makes a complete circle. The means of 
transport and communication is both by vehicles as well as ferries. Twelve buses ply 
from Thanga via Sendra to Imphal and three from Thanga via Keibul to Imphal. There 
is one primary health center and one Veterinary hospital. There is a small market but 
the villagers mainly purchase from the Moirang market. 
(6) Nongmaikhong Village 
Nongmaikhong village is located in the southern part of the lake (fig 2.6). It is a 
sub - division of Moirang and lies in the Bishnupur district. It is about 45 km from 
Imphal. This village has 143 households and a total population of 428 (50 per cent 
males and 50 per cent females). The sex ratio is l,019females per thousand males. 
Linear type of settlement pattern has been observed. About 80 per cent of the houses 
are kutcha and 50 per cent are electrified. There is no access to safe drinking water as 
the whole village depends on the lake water. There is no access to proper sanitation 
60 
Chapter II - Loktak Lake - Case Study 
facilities and all the domestic waste drains into the lake. There is accessibility by bus 
services from Imphal through Mayai Lambi road and also from Moirang town. The 
villagers use ferries for going to nearby villages and for fetching water from the lake. 
There are two government primary schools and for higher studies children go to 
Imphal and Moirang town. The literacy rate is 55 per cent (59 per cent males and 41 
per cent females). There is lack of other social facilities such as markets, medical 
facilities etc. 
(7) Laphupat Village 
Laphupat village is located on the eastern margin of the lake (fig 2.6). It lies in 
the Thoubal district and is about 35 km from Imphal city. It has 99 households and a 
total population of 545 (53 per cent males and 47 per cent females). The sex ratio is 
898 females per thousand males. This village is very backward as compared to other 
sample villages regarding the accessibility to basic social amenities. The houses are 
mostly kutcha and about 40 per cent are electrified. The village has no access to safe 
drinking water and proper sanitation facilities. They use lake water for drinking and 
other domestic uses. The means of transportation is mainly through ferries and bus 
services are also available at an interval of 4 hours in a day. There are 2 government 
primary schools, while, for higher studies children go to nearby towns. The literacy 
rate is nearly 45 per cent (66 per cent males and 36 per cent females). The village has 
no access to medical and market facilities. 
(8) Komlakhong Village 
Komlakhong Village is located on the eastern margin of the Loktak lake. 
It lies in the Wabagai sub - division of Imphal west district (fig 2.6), about 30 km 
from Imphal and about 12 km fro Sekmaijin. This village has 598 households and a 
total population of 3,539 (50 per cent males and 50 per cent females). The settlement 
pattern is linear type lying between Loktak lake and the Imphal river. More than 70 
per cent houses are kutcha and are electrified except for the phum dwellers. The 
source of water is the water from Imphal river. It is used for drinking and other 
domestic purposes. There are no proper sanitation facilities. There are 2 primary 
government schools and for higher studies children go to Imphal and Wangoi 
colleges. The literacy rate of this village is 33 per cent (75 per cent males and 25 per 
cent females). The means of transportation is by bus and ferries. Bus services are 
from Imphal to Sekmaijin and then from Sekmaijin to Komlakhong village. Mini bus 
services are available with an interval of 1 hour. There is no accessibility to markets 
and medical facilities. The nearest market is Sekmaijin market. 
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2.2.2 Social Conditions 
The profile of the sampled respondents from the 8 selected villages located and 
dependent upon the Loktak lake is presented in table 2.5 and figure 2.7. A perusal of 
table 2.5 (1) shows that, of the total 2,551 population, nearly 51 per cent were 
females and 49 per cent males [fig. 2.7 (1) (a)]. Dominance of female population was 
obsei-ved in five of the sampled villages namely, Phubala (50.35 per cent), 
Ningthoukhong (51.39 per cent), Thanga (51.26 per cent), Nongmaikhong (52.44 per 
cent), and Laphupat village (51.22 per cent). The whole population was further 
divided into three categories on the basis of age structure i.e. < 30 years, 30 - 60 years 
and > 60 years. It was observed that nearly 63 per cent of the population was in < 30 
years of age category, 32 per cent were between 30 to 60 years and only 5 per cent 
were of > 60 years of age [fig. 2.7 (1) (b)].. 
A perusal of 2.5 (2) and figure 2.7 (2) shows the distribution of respondents on 
the basis of religion. Of the total sampled population, 58 per cent were Hindus, 30 per 
cent Meiteis, 11 per cent and 1 per cent Muslims. All the sampled villages were 
dominated by Hindu population except for in Nongmaikhong (63 per cent), Laphupat 
(57 per cent) and Komlakhong (55 per cent) which had dominance of Meiteis. 
Christian population was observed only in the six villages namely, Sendra (nearly 17 
per cent), Thanga (15 per cent), Laphupat (13 per cent), Nongmaikhong (7 per cent), 
Ningthoukhong (nearly 7 per cent) and Komlakhong (nearly 3 per cent). Only Thanga 
village (2.46 per cent) had Muslim population. 
A perusal of table 2.5 (3) and figure 2.7 (3) shows the educational status of the 
sampled villages. Of the total sampled population, 49 per cent were educated and the 
rest were uneducated. In all the sampled villages, the highest educated population was 
observed in Komlakhong village (nearly 59 per cent) followed by Phubala (53 per 
cent), Thanga (48 per cent), Nongmaikhong (nearly per cent), Laphupat (46 per cent), 
Ithing (nearly 36 per cent) and Sendra (nearly 35 per cent). Field surveys revealed 
that most of them were educated i.e. 70.43 per cent and that is upto primary level, 
while, nearly 12 per cent up to secondary level, 9 per cent were undergraduates, 
nearly 8 per cent were graduates and 1 per cent were post - graduates. 
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Table 2.5: Profile of the Sampled respondents from the selected villages located 
around and dependent on the Loktak lake (2005-06) 
(1) Distribution of Respondents (in percentages) according to the population, sex 
and age-wise structure 
Age group 
years 
<30 (M) 
(F) 
(T) 
30-60 (M) 
(F) 
(T) 
>60 (M) 
(F) 
(T) 
Total (M) 
(F) 
Grand 
total 
Pliub 
ala 
50.00 
50.00 
68.09 
45.00 
55.00 
28.37 
80.00 
20.00 
3.54 
49.65 
50.35 
100 
Ningtho 
ulihong 
47.87 
52.13 
62.28 
50.00 
50.00 
27.78 
50.00 
50.00 
6.94 
48.61 
51.39 
too 
Ithi 
53.06 
46.94 
67.12 
56.52 
43.48 
31.51 
100 
-
1.37 
54.79 
45.1 
100 
Send 
ra 
52.56 
47.43 
62.90 
51.16 
48.84 
34.68 
66.67 
33.33 
2.42 
52.42 
45.21 
100 
Than 
ga 
47.51 
52.49 
61.90 
47.01 
52.99 
32.77 
73.68 
26.32 
5.33 
48.74 
51.26 
100 
Nongm 
ai-
khong 
47.46 
52.54 
71.95 
50.00 
50.00 
24.39 
33.33 
66.67 
3.66 
47.56 
52.44 
100 
Laphu 
pat 
47.46 
52.54 
71.95 
50.00 
50.00 
24.39 
66.67 
33.33 
3.66 
48.78 
51.22 
100 
Komla-
khong 
50.00 
50.00 
54.76 
51.52 
48.48 
39.29 
50.00 
50.00 
5.95 
50.60 
49.40 
100 
Total 
Popn. 
48.53 
51.47 
62.68 
48.31 
51.69 
32.38 
67.46 
32.54 
4.94 
49.39 
50.61 
100 
(2) Distribution of Respondents (in percentages) according to their religion 
Religion 
Hinduism 
Meiteism 
Christiani 
ty 
Islam 
Total 
Phub 
ala 
92.91 
7.09 
-
-
100 
Ningthou 
khong 
66.97 
27.09 
6.94 
-
100 
Ithi 
ng 
61.64 
38.36 
-
-
100 
Send 
ra 
45.97 
37.10 
16.93 
-
100 
Than 
57.92 
24.50 
15.12 
2.46 
100 
Nongmai-
khong 
29.67 
63.41 
7.32 
-
100 
Laphu 
pat 
29.67 
57.32 
13.41 
-
100 
Komla-
khong 
43.45 
53.57 
2.97 
-
100 
Total 
Popn. 
58.02 
29.97 
10.74 
1.37 
100 
(3) Distribution of Respondents (in percentages) according to their educational status 
Educati 
ona! 
Structure 
Educated 
Uneducated 
Total 
Phub 
ala 
53.19 
46.81 
100 
Ningthou 
khong 
52.78 
47.22 
100 
Ithi 
ng 
35.62 
64.38 
100 
Send 
ra 
34.68 
65.32 
100 
Than 
ga 
48.18 
51.82 
100 
Nongm 
ai-
khong 
47.56 
52.44 
100 
Laphu 
pat 
46.34 
53.66 
100 
Komla-
khong 
58.93 
41.07 
100 
Total 
49.31 
50.69 
100 
Levels of education 
Primary 
Secondary 
Under 
graduate 
Graduate 
Post-
graduate 
Total 
74.67 
10.67 
4.00 
9.33 
1.53 
100 
68.42 
6.58 
18.42 
6.58 
-
100 
76.93 
7.69 
7.69 
7.69 
-
100 
79.07 
11.63 
6.98 
2.32 
-
100 
69.19 
13.95 
7.56 
8.14 
1.16 
100 
74.36 
10.26 
15.38 
-
-
100 
76.31 
10.53 
13.16 
-
-
100 
67.68 
7.07 
13.13 
9.09 
3.03 
100 
70.43 
11.61 
9.06 
7.63 
1.27 
100 
Source: Based on Field Survey, 2005 - 06. 
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Figure 2.7: Profile of the Sampled respondents from the selected villages located 
around and dependent on the Loktak lake (2005-06) 
(1) Distribution of Respondents (in percentages) according to the sex and age-wise 
structure 
51% \ 
(a) Sex-wise Structure 
^^^^^^^H ^^  B^ •^^ -^ 49% DMale • Female 32% 
(b) Age-Wise 
5% 
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(3) Distribution of Respondents (in percentases) according to their educational status 
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Source: Based on Field Survey, 2005-06. 
The housing condition of the sampled villages is presented in table 2.6 and 
figure 2.8. A perusal of table 2.6 (1) shows that about 78 per cent of the total sampled 
households were kutcha type, while 14 per cent v/erepucca and nearly 8 per cent were 
floating huts [figure 2.8 (a)]. In all the sampled villages, most of the houses were found 
to be kutcha i.e. 93 per cent in Komlakhong, 85 per cent in Ithing, 80 per cent in 
Laphupat, 76 per cent in Thanga, nearly 74 per cent in Sendra, 71 per cent each in 
Nongmaikhong and Phubala village. There were no pucca houses in Ithing and 
Laphupat village. While, floating huts were observed in all the sampled villages nearly 
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22 per cent in Sendra, 20 per cent in Laphupat, 14 per cent each in Ithing and 
Nongmaikhong, nearly 10 per cent each in Ningthoukhong and in Phubala and 3 per 
cent in Komlakhong village. 
A perusal of table 2.6 (2) shows the water supply conditions in the sampled 
villages. Nearly 54 per cent of the sampled households depend on the lake for drinking 
water (100 per cent each in Sendra, Nongmaikhong and Laphupat; nearly 73 per cent in 
Ninthoukhong; and nearly 10 per cent in Phubala), while, 14 per cent used tube well 
water (27 per cent in Thanga), 13 per cent depend on municipal tap water (nearly 81 
per cent in Phubala and 76 per cent in Ningthoukhong), 13 per cent on river water (83 
per cent in Komlakhong), nearly 3 per cent on hand pump water ( 50 per cent in Ithing 
and nearly 10 per cent in Phubala) and nearly 3 per cent on pond water (nearly 17 per 
cent in Komlakhong) [fig. 2.8 (c)]. 
A perusal of table 2.6 (3) shows the availability of electricity in the houses. Of 
the total sampled households, 92 per cent were electrified and remaining had no 
electricity, especially those living on the phumdis [fig. 2.8 (b)]. 
Table 2.6: Housing Conditions of the sampled respondents from the selected 
villages located around and dependent on the Loktak lake (2005-06) 
(1) Distribution of Respondents (in percentages) according to their housing type 
Type 
of 
House 
Kiitcha 
Pucca 
Floatin 
g huts 
Total 
Phuba 
la 
71.43 
19.05 
9.52 
100 
Ningthou 
khong 
76.19 
14.28 
9.53 
100 
Ithing 
85.71 
-
14.29 
100 
Send 
ra 
73.91 
4.35 
21.74 
100 
Thanga 
76.17 
18.65 
5.18 
100 
Nongmai-
khong 
71.44 
14.28 
14.28 
100 
Laph 
upat 
80.00 
-
20.00 
100 
Komi 
akho 
ng 
93.34 
3.33 
3.33 
100 
Total 
Popn. 
78.52 
13.79 
7.69 
100 
(2) Distribution ol 
Source of 
drinking 
water 
Municipal 
tap water 
Hand pump 
Lake water 
Tube well 
Pond water 
River water 
Total 
Phuba 
la 
80.96 
9.52 
9.52 
-
-
-
100 
" Respondents (in percentag 
Ningth 
oukhon 
76.19 
-
23.81 
-
-
-
100 
Ithin 
g 
-
50.00 
50.00 
-
-
-
100 
Send 
ra 
-
-
100 
-
-
-
100 
es) according to water supply conditions 
Thanga 
-
-
72.54 
27.46 
-
-
100 
Nongmai-
khong 
-
-
100 
-
-
-
100 
Laph 
upat 
-
-
100 
-
-
-
100 
Komi 
akho 
ng 
-
-
-
-
16.67 
83.33 
100 
Total 
Popn. 
13.26 
2.92 
53.85 
14.06 
2.65 
13.26 
100 
(3) Dist 
Availabilit 
yof 
electricity 
Yes 
No 
Total 
ribution ol 
Phuba 
la 
90.48 
9.52 
100 
Respondents (in percentages) accordin 
Ningth 
ou 
khong 
90.48 
9.52 
100 
Ithin 
g 
85.71 
14.29 
100 
Send 
ra 
78.26 
21.74 
100 
Thanga 
94.82 
5.18 
100 
" to availability of electricity 
Nongma 
ikhong 
85.71 
14.29 
100 
Laph 
upat 
80.00 
20.00 
100 
Komi 
akho 
ng 
96.67 
3.33 
100 
Total 
Popn. 
92.31 
7.69 
100 
Source: Based on Field Survey, 2005-06 
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Figure 2.8: Distribution of Respondents (in percentages) according to their Iiousing 
type, electricity and water supply conditions (2005-06) 
a) Type of house 
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78% 
(c) Water supply Conditions 
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Source: Based on Field Survey, 2005 -06. 
2.2.3 Economic Conditions 
The economic classification of the sampled population from the selected 
villages located around and dependent on the Loktak lake is presented in table 2.7. A 
perusal of table 2.7 (1) and figure 2.9 (1) shows that, of the total sampled population, 
44 per cent were workers (58 per cent males and 42 per cent females), nearly 55 per 
cent were non - workers and 1 per cent were government employees. The highest 
percentage of workers was observed in the Ithing village (53 per cent), followed by 
Phubala (nearly 52 per cent), Thanga (nearly 46 per cent), Sendra (45 per cent), 
Nongmaikhong (45 per cent), Laphupat (39 per cent), Ningthoukhong (nearly 37 per 
cent) and Komlakhong village (33 per cent). Komlakhong village had the highest 
percentage of non - workers (nearly 64 per cent), while, the lowest was observed in 
ithing village (nearly 47 per cent). Government employees were observed in four 
villages [fig.2.9(l)]. 
A perusal of 2.7(1) (a) shows the age structure of the workers. Most of them i.e. 44 
per cent were between the age group of 30 - 60 years (61 per cent males and 39 per 
cent females), while, 39 per cent were of < 30 years (55 per cent males and nearly 45 
per cent females) and the rest were in the age group of > 60 years (nearly 61 per cent 
males and 39 per cent females) [fig. 2.9 (2) (b)]. Male dominance of workers in 
different age groups was observed. Among the total workers, nearly 29 per cent were 
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educated and the rest were uneducated {Table 2.7 (1) (a) and fig. 2.9 (2) (c)}. Field 
surveys revealed that the workers were educated only up to primary level due to poor 
livelihood, lack of educational facilities etc and most of them remained uneducated. 
The highly educated workers were observed in Komlakhong village (46 per cent) 
followed by Ninthoukhong (nearly 38 per cent), Nongmaikhong (35 per cent), 
Laphupat (31 per cent), Phubala (30 per cent), Thanga (25 per cent), Sendra (nearly 20 
per cent) and Ithing (nearly 18 per cent). 
A perusal of table 2.7 (3) shows the occupational pattern of the respondents. A 
perusal of this table shows that most of them depend on the lake (Photo Plate 1). Most 
of the respondents were involved in fishing, fish marketing and in both fishing and 
agriculture. High percentage of population in Phubala (28 per cent, 20 per cent and 13 
per cent), Ningthoukhong (17 per cent each and 13 per cent), Ithing (41 per cent, 21 per 
cent and 10 per cent), Sendra (52 per cent, 18 per cent and 11 per cent), Thanga (37 per 
cent, 23 per cent and 15 per cent), Nongmaikhong (19 per cent, 11 per cent and 27 per 
cent), Laphupat (25 per cent, nearly 13 per cent and 28 per cent) and Komlakhong (11 
per cent, and 21 per cent) depend mainly on fishing, fish marketing and both fishing 
and agriculture. It was observed that in Komlakhong village no workers were involved 
in fishing alone. Dominance of villages in which respondents were involved in 
agriculture was observed in Komlakhong (25 per cent), Ningthoukhong (17 per cent), 
Nongmaikhong (14 per cent) and in Laphupat (13 per cent). Respondents were also 
engaged in ferrying and fish farming i.e. in Phubala (13 per cent and 3 per cent), 
Ningthoukhong (6 per cent and 7 per cent), Ithing (13 per cent and 3 per cent), Sendra 
(9 per cent and 6 per cent), Thanga (2 per cent each), Nongmaikliong (5 per cent and 14 
per cent), Laphupat (3 per cent and 6 per cent and Komlakhong (4 per cent and 21 per 
cent). Field surveys revealed that a small percentage of the sampled population were 
involved in other activities which are not dependent on the lake such as weaving or in 
other activities like as carpenters, shopkeepers, drivers, artists, etc or as government 
employees. This shows the high dependency of the villages on the Loktak lake. In 
Phubala (10 per cent and 3 per cent), Ninthoukhong (9 per cent and 11 per cent), Ithing 
(nearly 13 per cent), Sendra (7 per cent), Thanga (7 per cent and nearly 7 per cent), 
Nongmaikhong (5 per cent each), Laphupat (6 per cent each) and Komlakhong (nearly 
5 per cent and 4 per cent) were engaged in weaving and other activities. Only 
womenfolk were engaged in weaving activities. Government employees were observed 
only in four villages namely, Komlakhong (8 per cent), Phubala (3 per cent), Thanga 
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(2per cent) and Ningthoukhong (nearly 2 per cent). Thus, it can be said that the selected 
sampled villages are totally depended on the Loktak lake for their livelihood. 
Table 2.7: Economic classification of the sampled population from the selected 
located around and dependent on the Loktak lake (2005-06) 
(1) Distribution of Respondents (in perceatages) according to workers and non-workers 
Worker's 
structure 
Workers 
Non-
workers 
Govt, 
employee 
Total 
Phub 
ala 
51.77 
46.45 
1.77 
100 
Ningth 
ou 
khong 
36.81 
62.50 
0.69 
100 
Ithin 
g 
53.42 
46.58 
-
100 
Send 
ra 
45.16 
54.84 
-
100 
Than 
ga 
45.80 
53.22 
0.98 
100 
Nongmai 
khong 
45.12 
54.88 
-
100 
Laph 
upat 
39.02 
60.98 
-
too 
Komi 
akho 
ng 
33.33 
63.69 
2.97 
100 
Total 
Popn. 
44.26 
54.57 
1.17 
100 
(a)Ag 
Age 
group 
years 
<30 (M) 
(F) 
(T) 
30-60 (M) 
(F) 
(T) 
>60 (M) 
(F) 
(T) 
Total (M) 
(F) 
Grand 
total 
e Structure of the workers 
Phub 
ala 
74.36 
25.64 
26.71 
45.95 
54.05 
50.68 
60.61 
39.39 
22.61 
56.85 
43.15 
100 
Ningth 
oukhon 
g 
64.71 
35.29 
32.08 
70.37 
29.63 
59.94 
66.67 
33.33 
16.98 
67.92 
32.08 
100 
Ithing 
68.75 
31.25 
41.03 
55.56 
44.44 
46.15 
100 
-
12.82 
66.67 
33.33 
100 
Send 
ra 
66.67 
42.86 
53.85 
46.15 
46.43 
83,33 
16.67 
10.71 
62.50 
37.50 
100 
Than 
ga 
47.14 
52.86 
42.81 
61.76 
38.24 
41.59 
54.90 
45.10 
15.60 
54.43 
45.57 
100 
Nongmai 
khong 
56.25 
43.75 
43.24 
58.82 
41.18 
45.95 
100 
-
10.81 
62.16 
37.84 
100 
Laphu 
pat 
50.00 
50.00 
43.75 
50.00 
50.00 
50.00 
100 
-
6.25 
53.13 
46.87 
100 
Komi 
akho 
ng 
78.95 
21.05 
33.93 
80.00 
20.00 
44.64 
58.33 
41.67 
21.43 
75.00 
25.00 
100 
Total 
Popn. 
55.18 
44.82 
39.33 
60.60 
39.40 
44.29 
60.54 
39.46 
16.38 
58.46 
41.54 
J 00 
(b) Educational structure of the workers 
Educational 
structure 
Educated 
Uneducated 
Total 
Phub 
ala 
30.14 
69.86 
100 
Ningtho 
ukhong 
37.74 
62.26 
100 
Ithi 
ng 
17.9 
5 
82.0 
5 
100 
Sendr 
a 
19.64 
80.36 
100 
Thang 
a 
25.33 
74.77 
100 
Nongm 
aikhong 
35.14 
64.86 
100 
Laphupa 
t 
31.25 
68.75 
100 
Komla 
khong 
46.43 
53.57 
100 
Total 
Popn. 
28.52 
71.48 
100 
(2) Distribution of 
Occupation 
Fishing 
Fish Marketing 
Fishing & 
Agriculture 
Agriculture 
Weaving 
Fish Farming 
Ferrying 
Govt, employee 
Others* 
Total 
Phub 
ala 
27.81 
19.87 
13.24 
6.62 
9.93 
2.65 
13.24 
3.31 
3.31 
100 
lespondents (in perc 
Ningth 
oukhong 
16.67 
16.67 
14.81 
16.67 
9.26 
7.41 
5.55 
1.85 
11.11 
100 
Ithin 
g 
41.03 
20.51 
10.26 
-
-
2.56 
12.82 
-
12.82 
100 
entages) according to the ty 
Sendr 
a 
51.78 
17.86 
10.71 
-
-
3.57 
8.93 
-
7.14 
100 
Than 
ga 
37.43 
23.35 
14.97 
5.39 
6.58 
2.10 
1.50 
2.10 
6.58 
100 
Nongm 
a 
ikhong 
18.92 
10.81 
27.03 
13.51 
5.41 
13.51 
5.41 
-
5.41 
100 
pe of occupation 
Laph 
u 
pat 
25.00 
12.50 
28.13 
12.50 
6.25 
6.25 
3.12 
. 
6.25 
100 
Komla-
khong 
-
11.48 
21.31 
24.59 
4.92 
21.31 
4.10 
8.20 
4.10 
100 
Total 
Popn. 
31.15 
20.28 
15.79 
8.11 
6.38 
5.00 
4.40 
2.59 
6.29 
100 
* others - carpenters, drivers, shopkeepers, artists etc. 
Source: Based on Field Survey, 2005 - 06. 
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Figure 2.9: Economic classification of tlie sampled population from the selected located 
around and dependent on the Loktak lake (2005-06) 
(1) Distribution of Respondents (in percentages) according to workers and non-workers 
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(2) Distribution of sampled households (in percentages) according to worker's structure 
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(4) Distribution of sampled households (in percentages) according to their income 
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Source: Based on Field Survey, 2005 - 06. 
A perusal of table 2.8 shows the income structure of the sampled households 
nearly 49 per cent earned an income between Rs 1,500 - Rs 3,000 per month, while, 
32 per cent earned between Rs 1,500 - Rs 3,000 and nearly 19 per cent earned an 
income of less than Rs 1,500 per month. Most of the households of the selected 
villages earned more than Rs 3,000 per month i. e. in Phubala (nearly 81 per cent), 
Ningthoukhong (62 per cent), Ithing (nearly 29 per cent), Sendra (39 per cent), 
Thanga (43 per cent), Nongmaikhong (64 per cent), Laphupat (50 per cent) and 
Komlakhong (43 per cent). While, 14 per cent in Phubala, 33 per cent in 
Ninthoukhong,, 57 per cent in Ithing, nearly 44 per cent in Sendra, 31 per cent in 
Thanga, 21 per cent in Nongmaikhong, 30 per cent in Laphupat and 43 per cent in 
Komlakhong earned an income between Rs 1,500 - Rs 3,000 per month. 
Conclusions 
Loktak lake is the largest freshwater wetland in the North -Eastern India 
covering an area of 287 sq. km. It is located about 38 km south of Imphal city and lies 
in the Bishnupur district. It has direct catchment area of 1,040 sq. km and indirect 
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catchment area of 7,157 sq. km. In the southern part of the lake, there are 14 hills 
which appear as islands. 
Loktak lake comprises of 63 small adjoining lakes. Phumdis are the 
charactistic features of Loktak lake and covers about 47 per cent of the total lake 
area. The lake receives water from the inflow of various rivers/streams (52 per 
cent), direct precipitation (25 per cent) and link charmels (23 per cent). Altogether 
42 rivers or streams flow into the lake either perennially or seasonally. The lake is 
rich in nutrients due to sedimentation carried down from the rivers. The lake with its 
numerous floating mats covers a variety of habitats, which sustains rich biological 
diversity. Vegetation plays an important role in the ecological processes and 
functions of lake ecosystem being of great economical and cultural significance to 
the people. 
Loktak lake is referred to as the lifeline of Manipur as the lake has been the 
source of water both for drinking and domestic purposes, irrigation, generation of 
hydro electric power, food crops, biodiversity, recreation etc. The communities 
living around the lake can be broadly grouped into three as phum dwellers, island 
communities and the lakeshore communities eight villages located around and 
dependent on the Loktak lake were selected for in-depth study. The average 
dependency ratio was 86 per cent. The total sample size consisted of 377 
households with 2,551 populations. There is lack basic facilities and social 
amenities such as drinking water (54 per cent depend on lake water, 14 per cent on 
tube well water, 13 per cent each depend on municipal tap water and river water and 
3 per cent each on pond and hand pump water), proper sanitation etc. About 78 per 
cent houses were of kutcha type, 14 per cent were pucca and 8 per cent floating 
huts. About 92 per cent of the houses were electrified except for the floating huts. 
Most of the workers depend on the lake and most of them were involved in fishing 
(31 per cent), fish marketing (20 per cent), both fishing and agriculture (16 per 
cent), agriculture (8 per cent), fish farm (6 per cent) and ferrying (4 per cent). This 
shows the total dependency on the lake and very small percentages were involved in 
weaving (6 per cent) and other activities (6 per cent - like carpenters, shopkeepers, 
drivers etc) and 3 per cent were government employees. 
A perusal of this chapter shows that although Loktak lake plays an important 
role in the ecological and economic security of the region, is under severe stress 
mainly due to anthropogenic pressures and partly due to natural factors. The 
accelerated growth of phumdis has reduced the carrying capacity of the wefland 
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ecosystem and enhanced siltation. The nutrient rich sediments eroded from the 
catchments and discharge of domestic waste flowing directly or indirectly into the 
lake are causative factors for the prolific growth of phumdis. The changes in 
hydrological regimes have greatly contributed to the deposition of nutrients and 
organic matter at the lake bottom leading to the deterioration of water quality and 
loss of biodiversity. The human activities which lead to the deterioration of the lake 
are the construction of dams (Ithai Barrage Dam), deforestation, shifting cultivation 
(Jhum), uncontrolled use of fertilizers, encroachment for settlement and agriculture, 
over exploitation of lake resources, indiscriminate methods of fishing etc. The 
combined threats due to natural and man-made pressures have given rise to the 
problems of decreased water holding capacity, changes in water quality, inundation 
of agricultural lands, decline in fish and other productivity, and deterioration of the 
habitat oV\sangai" deer. If Loktak lake is degraded, the ecology of the state will be 
degraded and the people of the region will be adversely affected. So, this lake has to 
be saved at all costs. 
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Chapter Ill-Pumlen Lake - Case Study 
This chapter deals with an in-depth study of the Pumlen lake- the second 
largest natural wetland of the Central Valley of Manipur. This chapter is divided into 
two parts. The first part deals with the general characteristics of the Pumlen lake, its 
catchment area, drainage system, water quality, biodiversity etc. This part is based on 
both secondary and primary sources of data. The second part deals with the socio-
economic conditions of the sampled villages located around and dependent on the 
lake. This part is mainly based on primary sources of data. On the basis of 
dependency on the lake resources, 2 villages located in Thoubal district were selected 
for sampling and 10 per cent of the households from each village were randomly 
sampled (Table 3.5). The field work was conducted during the year 2005-06. Data 
was collected through questionnaire interviews (Appendix III). The total sample size 
consisted of 24 households and 223 respondents (48 per cent males and 52 per cent 
females). 
3.1 General Characteristics of Pumlen Lake 
The Pumlen pat is the second largest freshwater wetland of Manipur after 
Loktak lake. It is situated towards the southern lowlands of the central valley of 
Manipur in the Thoubal district (Tombi, H.S., 1996). It is about 40 kms from Imphal 
(fig 3.1) and lies between 93°50'E to 94° O'E and 24°20' N to 24° 35' N. It lies at an 
elevation of 767 metres above mean sea level and the regulated water surface 
elevation is at 768.5 metres above mean sea level (Jaichandra, M.S., 1998). 
3.1.1 Catchment Area 
The catcliment area of Pumlen lake can be broadly divided as direct and 
indirect catchment area. The direct catchment area covers an area of 127.75 sq. km 
and includes the total area of the inlets that run off their water into the lake basin. It 
consists of agricultural lands (52 per cent), marshy lands (20 per cent), rural areas (15 
per cent) and south and eastern thin forested hilly ranges (13 per cent). The north 
facing slopes of Mondum hilly ranges situated south of the lake have been denuded 
due to overgrazing and jhuming (shifting cultivation) and this contributes to direct 
siltation of the lake basin. The west -facing slopes of Phandu hilly range situtated on 
the eastern side of the lake have been denuded by overgrazing and the gently sloping 
lower reaches are extensively used for paddy cultivation. The catchment hill drains 
into the Pumlen lake via a number of small streams on the eastern side of the lake. 
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The northern sides of the lake catchment area are extensively used for paddy 
cultivation. The topography is flat and large swampy catchments are known as 
Khoidum pat. It is situated in the northern side of the lake which drains into the lake 
basin tlirough a number of outlets. The indirect catchment area covers about 335.45 
sq. km. (Jaichandra, M.S., 1998). 
3.1.2 Historical Background 
During the reign of King Ura - Nga - Ngoiba of Moirang Kingdom (258 to 
312 B.C.) and King Cheeng Khong Thongraiba of Khuman, every year the tribals of 
Marem village paid them tribute by giving 'Charik Liklang' (meaning necklace of 
beads in Manipur, prepared from fruits of different colours from various trees) 
(Sharma, S.A., 1983). However, the king of Moirang was not happy when he came to 
know that he was presented a smaller and lesser in number necklace as compared to 
the King of Khuman. Subsequently, the Marem people stopped paying tribute of 
Charik Liklang to both the kings and instead they buried the necklace in a pit. The 
burial place of the necklace is known as 'Phoomlen' (locally mean burial place) so 
the lake was known as Pumlen lake (Singh, B.S., 1954) 
3.1.3 Lake Ecosystem 
The Pumlen pat is a conjoined lake formed by Khoidumpat in the north, 
Lamjaopat in the north-east and Pumlen main basin in the south. The deep water area 
lies in the main basin, whereas, Khoidumpat and Lamjaopat are the marshy areas 
(LDA and WISA, 2004). During the rainy season all these merges into a single water 
body. It is associated with around 26 different lake basins from all the sides i.e. 5 lake 
basins in the north, 7 in the south, 10 in the east and 4 in the west (Table 3.1 and fig. 
3.2). All these lake sub-basins were separated from each other during the dry season 
and were used as low lying paddy field for cultivation. But after the establishment of 
Ithai Barrage in 1983, it became a permanent flooded lake. Most of the peripheral 
agricultural areas are merged into the lake which can be used for fish culture. 
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Table 3.1 
Side 
North 
South 
East 
West 
Associated Lake Basins of Pumlen lake, (1998) 
SI. No. 
1. 
2. 
1 J. 
4. 
5. 
1. 
2. 
J . 
4. 
5. 
6. 
7. 
1. 
2. 
J . 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
1. 
2. 
J . 
4. 
Name of waterbody/basin 
Humdam lampat 
Komlak pat 
Komnao pat 
Yaimakhong lampat 
Lolito kachin 
Patchao 
Patchao Yangbi 
Phurithokpi pat 
Thanga koning 
Pakhang kolu 
Nungpat thabi 
Sarik kokpham 
Mairen khun 
Meenai pat 
Lapokpi pat 
Khajing shoi 
Akhashoi 
Waikhong pat 
Laikompat 
Cha- yendari phibal 
Hanubi kachin 
Cheenglak pat 
Laiphum pat 
Nongmaikhong mamang pat 
Arong Mamang pat 
Leihaoba kolu 
Total 
Approximate area (in ha.) 
44.0 
17.0 
16.0 
32.5 
19.0 
17.0 
8.5 
16.0 
6.5 
8.5 
15.5 
5.0 
8.0 
28.0 
13.0 
18.5 
19.0 
30.0 
4.0 
16.0 
6.0 
4.0 
35.0 
32.0 
31.0 
4.0 
454 
Source: Jaichandra, M.S., (1998),' Limnological Studies of Pumlen Lake-A major Freshwater 
Wetland of Manipur', Ph.D. Thesis, Manipur University, Manipur. 
3.1.3.1 Morphometry 
Lake morphometry deals with the quantification and measurement of lake 
forms and form elements. The identification of management techniques mainly 
depend upon a detailed knowledge of basin morphometry. The total area of the main 
Pumlen lake is 32.26 sq. km with maximum length and breadth of approximately 9.75 
km and 5.45 km respectively (Table 3.2). Of the total area, 18.18 sq. km is covered by 
phumdis, 13.07 sq. km is under open water and 0.38 sq. km is covered by islands. The 
mean depth is 2.1m. The orientation of the lake is from north to south. The ratio of 
lake surface area to direct catchment area is 0.249 (Jaichandra, M.S., 1998). While, 
according to IRS ID LISS 3, February (1999), the total area of the Pumlen lake and 
its conjoined lakes (Klioidumpat and Lamjaopat) is 82.73 sq. km and perimeter is 
70.54 km. Of this, the aquatic vegetation cover is 59.18 sq. km (76 per cent), 
waterlogged area is 10.61 sq. km (13 per cent), open water area is 7.70 sq. km (9 per 
cent) and other area ocuupies is 5.24 sq. km (6 per cent) (Table 3.3 and Figure 3.3). 
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Table 3.2: Morphometric Features and Catchment area of Pumlen Lake (data 
recorded when the water was regulated at 768.5m.s.l) 
SI. No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
II. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Morphometric Features 
Maximum length (L max.) 
Maximum effective length (L e) 
Maximum breadth (Bm) 
Maximumeffective breadth (Be) 
Mean breadth (B) 
Shoreline length (lo) 
Lake Orientation 
Shoreline development (DL) 
Total Lake Area (A) 
Surface area (a) 
Area covered by phums 
Area covered by islands 
(i) Insulosity (In in %) 
Area of open water 
Total volume (v) 
Maximum depth (D max.) 
Mean depth (D) 
Mean depth to maximum depth ratio (D; D max) 
Development of volume (Dv) 
Area of catchment; 
(i) Direct Catchment 
(ii) Indirect catchment 
Lake surface area to catchment area ratio 
Values 
9.75 km 
9.30 km 
5.45 km 
4.75 km 
3.27 km 
37.35 km 
N-S 
1.867 
32.26 sq. km 
31.88 sq. km 
18.81 sq. km 
0.38 sq. km 
1.178 
13.07sq. km 
66.948 Mm' 
4.14m 
2,1 m 
0.507 
1.522 
127.75 sq. km 
335.45 sq. km 
0.249 
Source: Jaichandra, M.S., (1998),' Limnological Studies of Pumlen Lake - A major Freshwater 
Wetland of Manipur', Ph.D. Thesis, Manipur University, Manipur. 
Table 3.3: 
SI.No. 
1. 
2. 
3. 
4. 
Structure of the Pumlen Lake 
Category 
Aquatic vegetation 
Waterlogged 
Open water 
Others 
Total 
(1999) 
Area (Sq.km.) 
59.18 
10.61 
7.70 
5.24 
82.73 
Per cent to the total area 
71.53 
12.82 
9.31 
6.33 
100 
Source: IRS ID, LISS 3 Feb., 1999, Manipur Wetland Society, Lamphel, Manipur 
3.L3.2 Drainage System 
Pumlen lake receives water from precipitation, surface run-off from the south 
- eastern denuded hills, and from the northern agricultural field, and indirectly from 
the Sekmai river through Khoidumpat on the northern side and from the impounded 
Manipur river which runs along the western shoreline. There are 25 feeder streams 
which flows directly and indirectly into the Pumlen lake. Table 3.4 and Figure 3.4 are 
showing the feeder and outlet streams of the lake. Of the total 25 feeder streams, 7 
flows from the north (3 ephemeral and 4 perennial), 10 flows from the west (6 
perennial and 4 recently blocked), 7 flows from the east (5 perennial and 2 
ephemeral) and 1 from the south (perennial). 
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Table 3.4: Feeder and Outlet Streams of Pumlen Lake (1998) 
Catchment 
side 
North 
West 
East 
South 
SI.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
1. 
2. 
J . 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
1. 
Name of stream/ river 
Hiramani river 
Terapishak river 
Nateic- ichong 
Thongjin 
Thongyai (Heibung Makhong Khong) 
Hanja Hiden 
Ningol khong 
Oinam khong 
KJiongnang Makhong khong 
Laishram khong 
Choudar idiong 
Ningom/Hiyangkhong/ Bashikhong 
Kwakhong 
Dhabalo khong 
Nongmaikhong khongjao 
Khongmanbi (Nongmaikhong Ahanbi) 
Khongman 
Kakyai stream-I 
Kakyai stream-I I 
Kakyai stream-Ill 
Phondu khongA'angbi khong 
Thaibokpam khong 
Tuheidabi khong 
Meinamba thumkhong 
Maramba maril/ Thongkhong rievr 
Flow status 
E 
E 
P 
P 
P 
P 
E 
P 
B 
P 
P 
P 
B 
B 
P 
B 
P 
P 
P 
P 
P 
P 
E 
E 
P 
P - Perennial 
E - Ephemeral 
B - Blocked (recently) 
Source: Jaichandra, M.S., (1998),' Limnological Studies of Pumlen Lake-A major Freshwater Wetland of 
Manipur', Ph.D. Thesis, Manipur University, Manipur. 
3.1.3.3 Water Quality 
The physico - chemical characteristics of the lake water influences the lake 
ecosystem which affects the productivity and resources of the lake. The various 
human activities in and around the lake also greatly influences the physico - chemical 
characteristics of the lake. In fact, there has been no systematic study of the Pumlen 
pat except by Jaichandra, M.S., in 1998. On the other hand, there has been several 
changes in the physico - chemical characteristics of the lake itself by various human 
activities like the uncontrolled use of fertilizers, pesticides etc. in the surrounding 
agricultural areas, throwing of domestic, industrial and municipal wastes into the 
water bodies, draining into the lake. This affected the water quality and productivity 
of the lake to a great extent and causes water pollution and eutrophication of the lake. 
Hence, it became indispensable to study the physico - chemical characteristics of the 
lake to work out the base line data for management and conservation of the lakes. The 
water quality recorded at four sampling stations shows that air temperature varies 
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from 10.5 °c to 33 °c, water transparency varies from 13 °c to 29 °c, transparency 
from 34.30 to 195.55 cm, dissolved oxygen from 0.80 to 13.44 mg/1, conductivity 
ranges between 70.20 to 284.65 ^hos / cm, free carbon dioxide ranges between 0 to 
21.12 mg/1, PH is 5.9 to 7.4, chloride ranging between 4.26 to 19.88 mg/1, sulphate 
with 2.54 to 16.18 mg/1, iron ranging from 0.081 to 1.68 mg/1, dissolved silica 
ranging between 2.20 to 16.05 mg/1, calcium hardness 14.41 to 27.02 mg/1, 
magnesium from 5.29 to 18.25 mg/1, sodium from 1 to 19 ppm, potassium from 0 to 4 
ppm, BOD from 1.02 to 12.43 mg/I, COD from 3.2 to 19.2 mg/1, nitrate nitrogen from 
0.159 to 0.648 mg/1, total nitrogen from 0.875 to 9.625 mg/1, dissolved inorganic 
phosphate phosphorous from 0.024 to 0.060 mg/I, total phosphate phosphorous from 
0.084 to 0.399 mg/I. 
For sediment analysis, the parameters ranges are for PH 5.5 to 7.0, sulphate 
0.001 to 0.0078 per cent, chloride 0.0021 to 0.0073 per cent, total alkalinity 0.19 to 
0.66 mg/lOOgm, organic carbon 1.20 to 9.15 per cent, organic matter 4.20 to 14.94 
per cent, total phosphate 0.0217 to 0.189 per cent and for total nitrogen 0.0415 to 
0.446 per cent. 
3.1.3.4 Biodiversity 
The biodiversity of the Pumlen lake is discussed under the heads of flora and 
fauna. 
Flora 
Pumlen lake is largely infested with macrophyte growth. This lake is covered 
with thick vegetation comprising of emergents, submerged and floating type life 
forms. The plant species, in general, are inter-mixed forming large associations in 
different geographical locations. The shallow peripheral areas and floating phwns 
support the vast extent of reeds, more than 85 per cent of the lake bottom supports 
luxuriant growth of submergent species. Vegetation of this lake can be broadly 
categorized into phumdi (non-clear water) and non - phumdi (clear water) areas. The 
vegetation of the Pumlen lake consists of 95 marginal or marsh species, 10 free -
floating, 15 floating leaved species, 14 emergent, 9 submerged species and 52 species 
that colonize the phumdi. The macrofloral species of Pumlen lake is presented in 
Appendix II A.(Jaichandra, M.S., 1998). Vegetation plays an important role in the 
ecological processes and functions of lake ecosystem besides of great economical and 
cultural significance to the people. The rich plant diversity of this lake is of 
considerable importance as food, fodder and fuel. 
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Fauna 
The macro fauna of the lake includes invertebrates and vertebrate animals. 
There were 46 species of invertebrates comprising of 6 annelids belonging to 4 
families, 32 aquatic arthropods and 8 molluscs. Out of these, 15 invertebrate species 
are used as food by the local people. Appendix II B shows the faunal species of the 
Pumlen lake. About 198 species of vertebrate fauna have been recorded comprising 
of 48 species of fishes, 6 amphibians, 18 reptiles, 106 birds and 20 mammals. Among 
the birds 18 species of water fowl were recorded as migratory from different parts of 
the northern hemisphere and 7 species recorded as local residential migratory. Among 
the invertebrate species, 4 species of birds and 11 species of mammals are under the 
Indian Wildlife Act, 1972 and 1992. 
3.2 Socio - economic conditions of the sampled villages located around and 
dependent on the Pumlen Lake 
Like other lakes of the Central Valley of Manipur, Pumlen lake also plays an 
important role in the socio- economic life of the people of Manipur. It is a source of 
water supply, agriculture, fishery, biodiversity, water storage, flood control, aesthetic 
value etc. 
There are about 40 villages which lie in the hilly districts of Manipur. In the 
northern part lies Wabagai, Hiyanglam and Sekmaijin villages; Tera, Komlakhong, 
Nongmaikhong, Phugakchao lies in the western side, in the south lies Tokpa Cheeng, 
Kakching Khunou, Laimang, Chandonpokpi, Bamon leikai etc and in the eastern part 
lies Lamjao, Tejpur, Laimanai, Thongjao, Waikhong etc. Of the four islands in the 
Pumlen lake, three islands namely, Chingjao, Chingkok Chingmei and Hapcha lies in 
the Central part and are connected through waterways. The fourth island Tokpa 
Cheeng in the southern part is connected to the lakeshore by a small motorable road. 
Among these four islands, two islands namely, Tokpa Cheeng and Chingjao islands 
are inhabited, while, the remaining two Chingkok Chingmei and Hapcha islands are 
uninhabited. Field surveys revealed that most of the houses are electrified. About 20 
per cent of the houses have safe drinking water and the rest depend on the lake water 
as well as on the hand pump water. About 93 per cent of the villages have no access 
to proper sanitation facilities. There is lack of access to basic facilities and amenities 
as primary education, medical facilities, markets etc. Transport and communication 
are extremely poor which limits access to education and medical facilities. 
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The communities living in these villages are mainly engaged in agriculture, 
fishing and harvesting of lake vegetation for use as food, fuel, fodder and vegetables. 
Fishing is the main economic activity of the working population followed by other 
household level work such as weaving, manufacturing handicrafts with aquatic 
vegetation, apiculture etc. 
3.2.1 General characteristics of the sampled villages 
Two villages located around and dependent on the Pumlen lake were selected 
for sampling. These two villages namely, Tokpa Cheeng and Khoidum lies in the 
Thoubal district. Table 3.5 and figure 3.5 is showing the location of sampled villages 
and households on the basis of their location and dependency on the Pumlen lake 
(2005). A perusal of table 3.5 shows that nearly 50 per cent of the total sampled 
population comprises of workers, about 87 per cent depend on the lake. In Tokpa 
Cheeng village, about 94 per cent and in Khoidum village nearly 81 per cent are 
dependent on the lake. 
Table 3.5: Selection of Villages and Households on the basis of their location and 
dependency on the PumlenLake (2005-06) 
Selected Villages 
Districts 
1 .Thou 
bal 
Total 
No 
2 
2 
Name 
1. Tokpa 
Cheeng 
2. Khoidum 
Total No. 
of House 
holds 
152 
93 
245 
Total 
Popul 
ation 
828 
488 
1,316 
Per cent 
of worker 
to the 
total 
popula 
tion 
56.72 
80.74 
68.63 
Sampled Households 
House 
holds 
(No.) 
15 
9 
24 
Popula 
tion 
(No.) 
143 
80 
223 
Per cent of 
Workers to 
the sampled 
population 
60.84 
38.75 
49.80 
Per cent 
of 
depend 
ency on 
lake* 
94.32 
80.65 
87.49 
Source: 1. Census of India, (2001), Directorate of Census Operations Manipur. 
2. Based on Field Survey, (2005) 
*Per cent of dependency on the lake = DL/TW x 100 
DL - Economic activities dependent upon the lake, TW -Total Workers 
(1) Tokpa Cheeng 
Tokpa Cheeng is located in the southern part of the Pumlen lake (fig 3.5). It 
lies in the Thoubal district and is about 60 kms from Imphal. There are 152 
households and the total population is 828 (49 per cent males and 51 per cent 
females). The sex ratio is 1,039 females per thousand males. The settlement pattern is 
of cluster type along the sloping areas. About 90 per cent of the houses are of kutcha 
type and 50 per cent of the houses are electrified. The source of drinking water is both 
from lake water and from hand pumps. The village has only one government primary 
school and for higher studies children go to Imphal or Kakching. 
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There is lack of transport and conununication as buses ply only twice a day 
i.e. in the morning and in the evening. The villagers mainly go by ferry to nearby 
villages. Due to lack of transport and communication, access to medical and market 
facilities are limited. The nearest market is at Kakching Khunou (about 5 km away). 
The fisherwomen go to sell their fish here in the morning. In this island village, there 
is a temple known as 'Mondum Mahadeva" which people from different parts of 
Manipur came to worship on every Sunday or on every full moon days of the month 
as well as to visit this lake. 
(2) Khoidum village 
Khoidum village is located in the northern part of the lake i.e. in Khoidumpat 
(fig 3.5) and is situated in the Thoubal district. It is about 30 km from Imphal. There 
are 93 households and a total of 488 population (52 per cent males and 48 per cent 
females). The sex ratio is 913 females per thousand males. The settlement pattern is 
scattered type. More than 95 per cent houses are of kutcha type and about 20 per cent 
of them are electrified. The source of drinking water is the pond. There is no proper 
drainage system, due to this during the rainy season the village is flooded. There is 
only one primary school and for higher studies children go to Hiyanglam schools and 
college. The literacy rate of this village is nearly 57 per cent (63 per cent males and 
37 per cent females). There is lack of transportation and the roads are kutcha. Buses 
are available at the Mayai Lambi road at Hiyanglam located about 2 km away from 
this village. People mainly go by ferries to nearby villages and for transportation of 
their domestic uses also. No medical and markets are available in this village. 
3.2.1 Social Conditions 
The profile of the sampled respondents from the 2 selected villages located 
and dependent upon the Pumlen lake is presented in table 3.6 and fig. 3.6. A perusal 
of 3.6 (1) shows that, of the total sampled population 233, 52 per cent were females 
and nearly 48 per cent were males [fig. 3.6 (1) (a)]. There was female dominance in 
both the villages namely, in Tokpa Cheeng (53 per cent) and Khoidum (51 per cent). 
On the basis of age structure, the whole sampled population was divided into three 
categories as < 30 years, 30 - 60 and > 60 years. Nearly 61 per cent of the sampled 
population was of < 30 years of age, 32 per cent of between 30 - 60 years and 7 per 
cent was of >60 years [fig. 3.6 (1) (b)]. It was also observed that there was dominance 
of female population in the age group of < 30 years and 30 - 60 years in both the 
villages. 
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Table 3.6: Profile of the sampled respondents from the selected villages located 
around the Pumlen lake (2005-06) 
(1) Distribution of Respondents (in percentages) according to the population, sex and age-wise 
structure 
Name of the Village 
Tokpa cheeng (M) 
( F ) 
( T ) 
Khoidum (M) 
( F ) 
( T ) 
Total (M) 
( F ) 
Grand Total ( T ) 
Age Group 
<30 
44.58 
55.42 
58.04 
48.05 
51.92 
65.00 
45.93 
54.07 
60.54 
>30-60 
46.94 
53.06 
34.27 
47.83 
52.17 
28.75 
47.22 
52.78 
32.29 
>60 
63.64 
36.36 
7.69 
60.00 
40.00 
6.25 
62.50 
37.50 
7.17 
Total 
46.85 
53.15 
100 
48.75 
51.25 
100 
47.53 
52.47 
100 
(2) Distribution of Respondents (in 
Name of the Village 
Tokpa Cheeng 
Khoidum 
Total 
Hinduism 
47.55 
26.25 
39.91 
percentages) according to their religion 
Religion 
Meiteism 
20.98 
73.75 
39.91 
Christianity 
31.47 
20.18 
Islam 
_ 
Total 
100 
100 
100 
(3) Distribution of Respondents ((in percentages) according to their educational status 
Educational structure 
Educated 
Uneducated 
Total population 
Name of the village 
Tokpa Cheeng 
41.96 
58.04 
100 
Khoidum 
47.50 
52.50 
100 
Levels of education 
Primary 
Secondary 
Under graduates 
Graduates 
Post-graduates 
Total 
58.33 
20.00 
10.00 
10.00 
1.67 
100 
78.95 
10.53 
10.53 
100 
Total 
43.95 
56.05 
100 
66.63 
16.33 
10.20 
6.12 
1.02 
100 
Source; Based on Field survey, (2005-06) 
Figure 3.6: Profile of the Sampled respondents from the selected villages located 
around and dependent on the Pumlen lake (2005-06) 
(1) Distribution of Respondents (in percentages) according to the sex and age-wise structure 
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(a) Sex-wise structure 
48% 
(b) Age-wise structure 
D Male 
• Female I 
32% { 
61% 
n<30yrs 
• 30-60 yrs 
D>60yrs 
(2) Distribution of Respondents (in percentages) according 
Religion -wise 
•40% 
to their religion 
1 • Hindus 
i • Meiteis 
1 o Christians 
Source: Based on Field survey, (2005-06) 
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Figure 3.6: (3) Distribution of Respondents (in percentages) according to their educational status 
Educational status Levels of education i 
6% 1% i°P"'^'y O 5 6 % ^ " I Educated Uneducated 10% ^^glj—^ • Secondary g^(j^  ^BP^_^^J D Undergraduates ^ ^ ^ ^ ^ ^ ^ 7 % D Graduates I • Post-graduates 
Source: Based on Field survey, (2005-06) 
A perusal of table 3.6 (2) and figure 3.6 (2) shows the religion - wise structure 
of the sampled villages. Of the total sampled population, nearly, 40 per cent each 
were Hindus and Meiteis and 20 per cent were Christians . In Tokpa Cheeng village, 
there was dominance of Hindu population (nearly 48 per cent) followed by Christians 
(31 per cent) and Meiteis (21 per cent). While, in Khoidum village Meiteis dominated 
the whole population (nearly 74 per cent) followed by Hindus (26 per cent). There 
were no christians and muslims. 
A perusal of table 3.6 (3) and figure 3.6 (3) shows the educational status of the 
sampled villages. Of the total sampled population, nearly, 44 per cent were educated 
and the rest were uneducated. In Tokpa Cheeng (42 per cent) and in Khoidum 
villages (48 per cent) were educated. Field surveys revealed that most of them were 
educated only up to primary level (nearly 67 per cent), 16 per cent up to secondary 
level, 10 per cent were undergraduates, 6 per cent were graduates and 1 per cent were 
post - graduates [fig. 3.6 (3)]. It has been observed that in Khoidum village there 
were no graduate and post - graduates. 
The housing condition of the sampled respondents from the selected villages 
is presented in table 3.7. A perusal of table 3.7 (1) shows that about 75 per cent of the 
total sampled households were kutcha, nearly, 17 per cent were pucca and 8 per cent 
were floating huts. In Tokpa Cheeng village, there were no floating huts [fig. 3.6 (1) 
(a)]. 
A perusal of table 3.7 (2) shows the water supply conditions in the sampled 
villages. Nearly 42 per cent of the sampled households use hand pump water, while, 
nearly 38 per cent use pond water and nearly 21 per cent use lake water [fig. 3.7 
(l)(c)]. In Tokpa Cheeng , the villagers use hand pump water (nearly 67 per cent) and 
lake water (33 per cent), while, in Khoidum, the villagers fiilly depend on the pond 
water. In both the villages, there were no municipal taps and tube - wells and 
villagers did not use river water. 
^ussis 
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A perusal of 3.7 (3) shows the availability of electricity in the sampled 
households. About 83 per cent of the houses were electrified [fig. 3.7 (1) (b)]. The 
sampled household of Tokpa Cheeng village was 100 per cent electrified. While, 
nearly, 56 per cent houses in the Khoidum village were electrified. 
Table 3.7: Housing conditions of the Sampled respondents from the selected 
villages located around and dependent on the Pumlen lake (2005-06). 
(1) Distribution of sampled households (in percentages) according to their housing type 
Name of the Village 
Tokpa Cheeng 
Khoidum 
Total 
Kutcha 
88.67 
55.56 
75.00 
Pucca 
13.33 
22.22 
16.67 
Types of House 
Floating huts 
22.22 
8.33 
Total 
100 
100 
100 
(2) Distribution of sampled households (in percentages) i 
Source of Drinking 
water 
Municipal Tap water 
Hand Pump water 
Lake water 
Tube well 
Pond water 
River water 
Total 
iccording to water supply conditions 
Nameof the village 
Tokpa Cheeng 
-
66.67 
33.33 
-
100 
Khoidum 
-
-
100 
100 
Total 
-
41.67 
20.83 
-
37.50 
100 
(3) Distribution of sampled households (in percentages) according to availability of electricity 
Accessibility of light 
Yes 
No 
Total 
Nameof the village 
Tokpa Cheeng 
100 
-
100 
Khoidum 
55.56 
44.44 
100 
Total 
83.33 
16.67 
100 
Source: Based on Field survey, (2005-06) 
Figure 3.7: Distribution of sampled households (in percentages) according to 
their housing type, electricity and water supply conditions (2005-06) 
(a) Type of House 
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Source: Based on Field Survey, 2005-06. 
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2.1.1 Economic Conditions 
The economic classification of the sampled population from the selected 
villages located around and dependent on the Pumlen lake is presented in table 3.8 
and figure 3.8. A perusal of table 3.8 (1) shows that of the total sampled population 
nearly 53 per cent were workers, nearly 47 per cent were non - workers and less than 
1 per cent were government employees. In Tokpa Cheeng village, nearly 61 per cent 
were workers, 38 per cent were non - workers and nearly 1 per cent were government 
employees. While, nearly 39 per cent of the total sampled population of Khoidum 
village were workers and 61 per cent were non - workers. No government employees 
were observed in this village and fig. 3.8 (1). 
Table 3.8: Economic classification of the sampled population from the selected 
villages located around and dependent on the Pumlen lake (2005-06) 
(1) Distribution of sampled households (in percentages) according to workers and non-workers 
Worker's structure 
Workers 
Non-workers 
Govt, employee 
Total 
Tokpa Cheeng 
60.84 
38.46 
0.70 
100 
Nameof the village 
Khoidum 
38.75 
61.25 
100 
Total 
52.91 
46.64 
0.45 
100 
(a) Age Structure of the Workers 
Nameof the Village 
Tokpa cheeng (M) 
( F ) 
( T ) 
Khoidum (M) 
( F ) 
( T ) 
Total (M) 
( F ) 
Grand Total ( T ) 
<30 
44.90 
55.10 
56.32 
53.85 
46.15 
41.94 
46.78 
53.22 
52.54 
A 
>30-60 
60.00 
40.00 
28.74 
83.33 
16.67 
38.71 
67.57 
32.43 
31.36 
ge Group 
>60 
69.23 
30.77 
14.94 
83.33 
16.67 
19.35 
73.68 
26.32 
16.10 
Total 
52.87 
47.13 
100 
70.97 
29.03 
100 
57.63 
42.37 
100 
(b) Educational structure of the workers 
Educational structure 
Educated 
Uneducated 
Total population 
Nameof the village 
Tokpa Cheeng 
20.69 
79.31 
100 
Khoidum 
29.03 
70.97 
100 
Total 
22.88 
77.12 
100 
Source: Based on Field survey, (2005-06) 
A perusal of table 3.8 (1) (a) shows that of the total workers, nearly 58 per 
cent were males and 42 per cent were females. Most of the workers i.e. nearly 53 per 
cent were in the age group of < 30 years (nearly 47 per cent males and 53 per cent 
females), while, 31 per cent were between 30 - 60 years (nearly 68 per cent males 
and 32 per cent females) and 16 per cent were in the age group of > 60 years (nearly 
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74 per cent males and 26 per cent females). Male dominance of workers in both the 
sampled villages was observed. 
A perusal of table 3.8 (1) (b) shows that 23 per cent of the workers were 
educated and most of them were educated up to primary level only. This was due to 
inaccessibility of educational facilities, poor livelihood and lack of transport facilities. 
In Tokpa Cheeng village, nearly 21 per cent and in Khoidum, 29 per cent were found 
to be educated. 
Figure 3.8: Economic Classification of tlie sampled population from the selected 
villages located around and dependent on the Pumlen Lake (2005-06) 
(1) Distribution of sampled households (in percentages) according to their occupation 
Occupat ional structure 
60.84 61.25 
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(2) Distribution of sampled households (in percentages) according to worker's structure 
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Table 3.8 (2): Distribution of respondents (in percentages) according to the 
Types of Occupation 
Fishing 
Fishing and Agriculture 
Fish Marketing 
Agriculture 
Weaving 
Fish farm 
Ferrying 
Govt, employee 
Others* 
Total 
type of occupation 
Name of the village 
Tokpa Cheeng 
39.77 
13.64 
6.82 
6.82 
4.54 
5.68 
5.68 
1.14 
100 
Khoidum 
58.06 
16.14 
12.90 
6.45 
6.45 
100 
Total 
29.42 
25.21 
16.81 
9.24 
6.72 
5.88 
4.20 
0.84 
1.68 
100 
* Others include carpenters, shopkeepers, drivers etc. 
Source: Based on Field survey, (2005-06) 
Figure 3.8 (3): Distribution of sampled households (in percentages) according to the type of 
occupation 
Types of Occupation 
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Source: Based on Field Survey, 2005-06. 
A perusal of 3.8 (2) and figure 3.8 (3) shows the occupational pattern of the 
respondents. A perusal of this table shows that most of them depend on the lake. Most 
of the respondents were involved in fishing, both fishing and agriculture, fish 
marketing and agriculture. High percentage of the respondents in Tokpa Cheeng 
village were involved m fishing (40 per cent), fish marketing (23 per cent), both 
fishing and agriculture (14 per cent), while, in Khoidum village, most of the 
respondents were involved in both fishing and agriculture (58 per cent) and no 
respondents were involved in fishing and fish marketing. Respondents were also 
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engaged in agriculture, fish farm and ferrying i.e. in Tokpa Cheeng (7 per cent and 6 
per cent eacli) and in Khoidum (16 per cent and 6 per cent). In Khoidum village, no 
respondents were found to be engaged in ferrying as this village is located in a 
marshy land area which is usually flooded during rainy season. Field surveys revealed 
that a small percentage of the sampled populations were involved in other activities 
like weaving or as carpenters, shopkeepers, drivers, artists or as government 
employees etc. Thus, it shows the high dependency of the villagers on the Pumlen 
lake. In Tokpa Cheeng village, nearly per cent women respondents were engaged in 
weaving and only 1 per cent were government employees and no respondents were 
engaged in other activities, while, in Khoidum village, nearly 13 per cent were 
engaged in weaving and 6 per cent in other activities and no government employees 
were observed in this village [fig. 3.8 (3)]. 
Figure 3.8 (4): Distribution of sampled households (in percentages) according to income 
I n c o m e S t r u c t u r e 
I 
33.33 
37.5 
R s . 1,500 R s . ! ,500-
R s . 3 , 000 
R s . 3 , 000 
I n c o m e p e r m o n t h 
Source: Based on Field survey, (2005-06) 
Table 3.9: Distribution of sampled households (in percentages) according to income 
from the selected villages located around and dependent on the Pumlen 
Lake (2005-06) 
Income (Per month) 
<Rs 1,500 
Rs 1,500-Rs 3,000 
> Rs 3,000 
Total 
Name of the village 
Tokpa Cheeng 
13.33 
33.33 
53.34 
100 
Khoidum 
55.56 
33.33 
11.11 
100 
Total 
29.17 
33.33 
37.50 
100 
Source: Based on Field survey, (2005-06) 
Table 3.9 and figure 3.8 (4) are showing the distribution of sampled 
households according to income. Nearly 38 per cent households earned an income of 
more than Rs. 3,000 per month, while 33 per cent earned between Rs. 1,500 - Rs. 
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3,000 and nearly 30 per cent earned an income of less than Rs. 1,500 per month 
[figure 3.8 (4)]. Field surveys revealed that the income structure of Tokpa Cheeng 
village is higher than of Khoidum village. About 53 per cent households earned a 
monthly income of more than Rs. 3,000, while, 33 per cent earned between Rs. 1,500 
- Rs. 3,000 and 13 per cent earned less than Rs. 1,500. In Khoidum village, nearly 56 
per cent households earned less than Rs. 1,500, while, 33 per cent earned between Rs. 
1,500 - Rs. 3,000 and 11 per cent households earned more than Rs. 3,000 per month. 
Conclusions 
The Pumlen lake, the second largest wetland of Manipur, is located about 40 
km in the south of Imphal in the Thoubal district. This lake has 127.75 sq.km of 
direct and 335.45 sq. km. of indirect catchment area. Pumlen lake is a conjoined lake 
formed by Khoidumpat in the north, Lamjaopat in the north - east and Pumlen main 
basin in the south. It is associated with around 26 different lake basins from all sides. 
During rainy season all these lake basins merge together into single water body. Of 
the total area of main Pumlen lake (32.26 sq.km), 58 per cent is covered by phumdis, 
4] per cent by open water area and 1 per cent by islands. Whereas, of the total lake 
area and its conjoined lakes (82.73 sq. km), 76 per cent is covered by aquatic 
vegetation, 13 per cent is waterlogged, 9 per cent is under open water area and 5 per 
cent is occupied by other area. The lake receives water from precipitation, surface run 
- off from the northern agricultural fields, indirectly from Sekmai and Manipur river. 
The various human activities in and around the lake e.g., uncontrolled use of 
fertilizers, pesticides etc, in the surrounding agricultural areas, throwing of domestic, 
industrials and municipal wastes draining into the lake greatly influences the physico 
- chemical characteristics of the lake. This affected the water quality and productivity 
of the lake to a great extent and may cause water pollution and eutrophication of the 
lake. The Pumlen lake is a eutrophic lake which is invariably shallow and rich in 
plankton. The lake is rich in biodiversity in terms of flora and fauna. The people in 
the surrounding villages depend on a number of aquatic plants and on the extensive 
reed stands for various household purposes and cottage industries and it also provides 
a natural habitat to the waterbirds. 
Pumlen lake plays an important role in the socio - economic life of the people 
of the Central Valley of Manipur such as water supply, agriculture, fisheries. 
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biodiversity, water storage, flood control, aesthetic value etc. There are about 40 
major villages located around the Pumlen lake and four islands of which two islands 
are inhabited and the rest are uninhabited. Two villages having a population of 223 
were selected for in-depth study on the basis of dependency on the lake. Their 
dependency ratio is 87 per cent. About 75 per cent of the houses were of kutcha type 
and 8 per cent were floating huts. There is lack of basic facilities and amenities such 
as education (44 per cent were educated), safe drinking water (21 per cent depended 
on lake water), sanitation facilities, markets etc. Most of the respondents depend on 
the lake and were involved in fishing (29 per cent), both fishing and agriculture (23 
per cent), fish marketing (17 per cent) agricuUure (9 per cent), fish farm (6 per cent), 
ferrying (4 per cent) etc. Very small percentages were involved in weaving, other 
activities (carpenters, shopkeepers, drivers etc.) and as government employees. 
Thus, the Pumlen lake has appreciable importance in view of its role in 
hydrology of the area, in Loktak Hydel Project, in fishing, wildlife, and in the socio-
economic and other aesthetic attributes. The lake has tremendous importance in 
general economy of one-third of the entire state and possibly in buffering the micro-
climate of the region. A drastic change in the ecosystem of the lake from its earlier 
state is expected both from natural and mainly due to anthropogenic factors. The 
natural factors are mainly due to phumdi proliferation, siltation, eutrophication, water 
pollution etc. while, the anthropogenic factors are the construction of dams/barrage 
(Ithai Barrage Dam), domestic and municipal sewage disposal, run-off from the 
surrounding agricultural fields, encroacliment for human settlement and agriculture 
etc. Subsequently, all these factors lead to deteriorate the water quality, aquatic 
resources and increased biomass etc. Thus, there is an urgent need for management of 
the lake and the wise use of the valuable resources. 
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Chapter 4 - Intensive Case Studies of Seven Smaller Lakes 
This chapter deals with an in - depth study of the smaller lakes of the Central 
Valley namely, Ikoppat/ Kharungpat, Waithoupat, Utrapat, Poiroupat, Sanapat, 
Loushipat and Ushoipokpipat (fig 4.1). All these lakes are seasonal in nature but 
mostly they have dried up and presently are utilized as agricultural lands. This chapter 
is divided into two parts. The first part deals with the general characteristics of these 
lakes - their location, morphometry, water quality, biodiversity etc. This part is based 
on both secondary and primary sources of data. The second part deals with the socio -
economic conditions of the sampled villages located around and dependent on these 
lakes. This part is mainly based on primary sources of data. On the basis of 
dependency on the lake resources, 11 villages located in three districts were selected 
for sampling and 10 per cent of the households from each village were randomly 
sampled (Table 4.9). The field work was conducted during the years 2005 - 2006. 
Data was collected through questionnaire interviews (Appendix III). The total sample 
size consisted of 561 households having a population of 3,496 persons (52 per cent 
males and 48 per cent females). 
4.1 General Characteristics of the smaller lakes of Central Valley of Manipur 
4.1.1 Ikoppat / Kharungpat 
Ikoppat / Kharungpat is the third largest lake of the Central Valley and lies in 
the south eastern part of Imphal at a distance of about 40 km. It is located in the 
Thoubal district at an intersection of 93 °52' E to 94 °05' E longitude and 24° 31' N to 
24° 40' N latitude. It lies at an altitude of 772 m above the mean sea level (Nivanonee, 
D. Ch., 2002) (fig. 4.2). 
This lake is a very old eutrophic lake and has been in existence since time 
immemorial and is at the site of great historical and sociological importance 
(Manihar, B.S., 2000). According to the legends, it is said that this lake has been the 
place where princess Thoibi (of the famous Khamba - Thoibi epic of Manipur) was 
exiled by her father the then king Yuvaraj Chingkhuba. It is also said (during the 
period of her exile) that she survived only on the water plants (Zizania latifolia -
kamhong). 
This lake is divided into two parts Ikoppat in the north and Kharungpat in the 
south (fig 4.2). The total area of this lake is 65.2 sq. km of which 13.5 sq. km is 
occupied by the Ikoppat and remaining 41.7 sq. km by Kharungpat (MRSAC, Imphal, 
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1997). Table 4.1 is showing the morphometric features of Ikoppat. A perusal of this 
table shows the total surface area of the lake is 13.5 sq. km and length and breadth 
measures approximately 7.5 km and 1.8 km respectively. The mean depth is 0.93m. 
The lake is slightly oval in shape, while, the basin is saucer shaped and flat at the 
bottom having a gentle slope. The total volume of the lake is estimated to be 0.013 
km . The shore - line length of the lake is estimated to be 27.5 km with a shore - line 
development ratio of 2.12. The bottom is represented by a silted texture due to the 
accumulation of silt from the streams draining down into the lake (Nivanonee, D. Ch., 
2002). 
Table 4.1: Morphometric Features of Ikoppat (2002) 
SI. No. 
1, 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
Morphometric Features 
Altitude 
Latitude 
Longitude 
Maximum length (Km) 
Maximum breadth (Km) 
Surface area (sq. km) 
Maximum depth (m) 
Minimum depth (m) 
Mean depth (m) 
Mean depth/ maximum ratio 
Basin shape 
Basin slope 
Bottom texture 
Shore -line length (km) 
Shore - line development ratio 
Volume of lake (Km^) 
Surface area / volume area 
Development of volume 
Average Maximum temperature (°c) 
Average Minimum temperature (°c) 
Annual rainfall (mm) 
Value 
777m above msl 
24 °3 r N - 24° 40'N 
93° 52 'E -94 °05' E 
7.5 
1.8 
13.5 
1.59 
0.27 
0.93 
.58 
Saucer 
Gentle 
Silted 
27.5 
2.12 
0.013 
1038.5 
1.75 
24.9-30.6 
4.3-17.8 
1476.8 
Source: Nivanonee D. Ch., (2002),' Vegetational Structure and Primary production of the Macrophytes 
in Ikop Lake, Manipur', Ph.D Thesis Manipur University, Manipur. 
The source of water in the lake is primarily from rainwater as well as from the 
rivers falling into the lake such as Arong turel which flows from the north-eastern side, 
Wangjing turel and Heirok turel from the eastern side and Imphal turel from the 
western side (fig. 4.2). 
The temperature of the surface water varies from 27.18 ± 0.17 c, turbidity index 
varied from 25.5 ± 2.12 to 79.25 ± 2.47 cm, total solute content varied from 40 mgl"' to 
600 mgl"', PH values ranged from 3.6 ± 0.05 to 9.2 ± 0.05, electrical conductivity 
varied from 70 )is to 380 )xs, free C02 ranged from 0.20 ± 0 mgf' to 23 ± 1.4 mgl"' and 
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dissolved oxygen varied from l.I ± 0.14 mgl'' to 10.33 ± 0.14 mgl'' (Nivanonee, D. 
Ch., 2002). 
A total of twenty nine species were reported in the floristic composition of the 
Ikoppat which were categorized into submerged (2), rooted submerged (5), floating 
leaved (5), free - floating (5) and emergents (12) (Table 4.2). 
Table 4 
SI. No. 
A. 
1, 
2. 
B. 
1. 
2. 
J . 
4. 
5. 
C. 
1. 
2. 
3. 
4. 
5. 
D. 
1. 
2. 
3. 
4. 
5. 
E. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
2: List of floristic composition o 
Scientific Name 
Submerged (2) 
Ceratophylliim dememum 
Utriciilaria jhxoiisa 
Rooted submerged (5) 
Char a zeylanica 
Hydrilla Verlicillata 
Limnophila heterophylla 
Potamogeton crispus 
Vallisneria spiralis 
Floating Leaves(5) 
Nympheae stellata 
Nympboides indiciun 
Nymphoides cristalum 
Potamogeton natans 
Trapa natans * 
Free - Floating (5) 
Azolla pinnata* 
Eichhornia crassipes 
Hvdrocharis ceUidos 
Sahinia cucullata 
Salvinia natans 
Emergents (12) 
A Iternanthera philoxeroides 
Carex criiciala 
Ceratopteris thallictroides 
Echmochloa coloniim 
Enhvdra fhictjians 
Hygrorhyza arislata 
Ipomoca aquatica* 
Jussiaca repens 
Marsilia qiiadrifloiata 
Pseudorpis spinescence 
Scirpus supiims 
Zizania latifolia* 
fIkoppat(2002) 
Common Name 
Contail/homwort 
Bladder mort 
Hydrilla 
Eel grass 
Blue water lily 
Pond weed 
Water chestnut 
Water fern 
Water hyacinth 
Water fern 
Velvet weed 
Slough grass 
Local Name 
Charang makuppi 
Charang kokphabi 
Charang 
Lairenchak 
Thariktha 
Ngachak komol 
Heikak 
Kangmacha 
Kabokang 
Kang borobi 
Kangmacha 
Kabonapi 
Humdang 
Ishing yempat 
Komprek tujombi 
Debomanbi 
Kolamni 
Ishing kambong 
Source; (1) Nivanonee D. Ch., (2002), ' Vegetational Structure and Primary production of the 
Macrophytes in Ikop Lake, Manipur', Ph.D Thesis Manipur University, Manipur 
(2) Based on Field Survey 2005 - 06 
4.1.2 Waithoupat 
Waithoupat is situated at about 17 km from Imphal and lies in the Thoubai 
district, h is located at 93 °5T E to 93 °58' E longitude and 24° 41' N to 24° 44' N 
latitude (fig 4.3). It is partially surrounded by hills having a mean altitude of 785 m 
from the sea level. The lake is composed of three areas viz. Waithoupat proper 
(Soirel), Chekshabi and Phumnom. 
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Centre. Imphal (2004) 
N CENTRAL VALLEY OF 
MANIPUR 
LOCATION OF WAITHOUPAT 
AND USHOIPOKPIPAT 
(2004) 
•..MAIRENKHIIN 
USHOrPOKPffAI 
, - - WATTHOUPAI 
TKtYAMKONJn 
nn 
Waterlogged Area 
y < > . Sampled VilUges 
Source: Toposheeet No. 83H/14, T' edition, 1970 and 
Manipur Wetland 
Fig. 4.3 
102 
Chapter 4 - Intensive Case Studies of Seven Smaller Lakes 
During 1959 to 1969, this lake was under 'Waithou Phumnom Fisherman Co-
operative Society' but since 1972, the lake has been under the control of Fishery 
Department, Government of Manipur. It is a very old eutrophic, lake being in 
existence since time immemorial (Ibeton, D.O., 1993), while, according to Manipur 
Remote Sensing Application Centre, Imphal, (1997), its total area is 4.55 sq. km. 
Table 4.3 is showing the morphometry of Waithoupat. Its maximum length 
and breadth measures approximately 1.044 km and 0.95 km respectively and the 
depth varies from 0.75 cm to 1.67 m. The basin is saucer shaped and flat and the basin 
has a gradual gentle slope. The shoreline measures about 3.488 km and is 
characterized by the presence of shoals. The bottom of the lake is characterized by the 
accumulation of silts drained from the rivers and streams. The soil texture is found to 
be silty loam (Ibeton, D.O.. 1993). 
The source of water is from precipitation and the rivers draining down the lake 
via Ningthibi canal at Irong (the region of confluence of Imphal and Thoubal rivers). 
The water level of the lake is found to be increased with the inward flow from the 
river during the rainy season and ultimately decreases in the winter season. 
The water quality as recorded shows that the surface water temperature varies 
from 11 °c (January) to 28 °c (July), turbidity ranges from 15 cm (June) to 45 cm 
(February), free C02 ranged between 10 mgf' (January) to 35 rngf' (July), dissolved 
O2 ranged between 2.2 mgf' (July) to 7.4 mgl"' (January), PH from 7.4 (June) to 8.3 
(March), total nitrogen content varied from 1.3 mgf' to 4.7 mgf', Potassium ranged 
from 1.9 mgl" to 4.2 mgl"', and sodium concentration varied from 16 mgf' to 34 mgl" 
' (Ibeton, D.O.. 1993). 
Table 4.3: Morphometric Features of Waithoupat (1993) 
SI. No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
1 1. 
12. 
13. 
14. 
15. 
16. 
Morphometric Features 
Altitude 
Latitude 
Longitude 
Maximum length (Km) 
Maximum breadth (Km) 
Surface area (sq. km) 
Maximum depth (m) 
Minimum depth (m) 
Mean depth (m) 
Mean depth/ maximum ratio 
Basin shape 
Basin slope 
Bottom texture 
Shore -line length (km) 
Shore - line development ratio 
Volume of lake (Km') 
Value 
785m above msl 
2 4 ° 4 r N - 2 4 ° 4 4 ' N 
93° 57 'E -94 °58' E 
1.04 
0.95 
0.99 
1.67 
0.75 
L21 
0.72 
Saucer 
Gentle 
Silted 
3.48 
0.98 
0.0012 
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17. 
18. 
19. 
20. 
21. 
Surface area / volume area 
Development of volume 
Average Maximum temperature (°c) 
Average Minimum temperature (°c) 
Annual rainfall (mm) 
826.6 
2.17 
25.15-33.27 
2.8-20.63 
1,305.42 
Source: Ibeton, D.O.,(1993),' Distribution, Primary Production and Nutrient status of the Macrophytic 
Communities in Waithou lake', Ph.D Thesis Manipur University, Manipur. 
The vegetational study of the Waithoupat exhibits the presence of 35 
macrophytic species which have been categorized into free - floating (5), rooted 
floating leaf (6), emergent (17) and submerged macrophytes (7) (Table 4.4). 
Table 4.4: List of floristic composition o 
SI. No. 
A. 
1. 
2. 
-1 J . 
4. 
5. 
B. 
1. 
2. 
J . 
4. 
5. 
6. 
C. 
1. 
2. 
J . 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
D. 
1. 
2. 
3. 
4. 
5. 
6. 
Scientific Name 
Free Floating species (5) 
Azolla pinnata* 
Eichhornia crassipes 
Salvinia natans 
Utricidaria arcuata 
U. slellaris Linn. 
Rooted Floating Leaf species (6) 
Eurayale ferox salisb * 
Nelvmho nucifera * 
Nyinphaea nouchali * 
N. Pubescence wllld* 
Nymphoides indicum 
Trapa natans 
Emergent Species(17) 
Ageraliim conyzoides Linn. 
A llernanthera philo.xeroides 
A. sessiles 
Cypenis platystylis 
Digitaria longijlora 
Echinochloa colonimi 
Enliydra fluctiians Low 
Hygroryza aristata 
Ipomoea aqualica* 
Isachne lisboac 
Jussiaea repens 
Monochoria hastate 
M. Vaginalis pressl. 
Oryza sativa Linn* 
Pseitdoraphis spinecence 
Scirpus michelianus 
S. siipinus 
Submerged species (6) 
Ceratophylhim demersum 
Chara sp. 
Hydrilla verlicillata 
Linophila heterophylla 
Myriofhyllum indicum 
Necimmandra alternifolia 
f Waithoupat (1993) 
Common Name 
Water fern 
Water hyacinth 
Velvet weed 
Gorgan nut 
White lotus 
Red water lily 
Water lilv 
Water chestnut 
Goat weed 
Rice/paddy 
Contail/ hornwort 
Hydrilla 
Local Name 
Kangmacha 
Kabokang 
Kangmacha 
Thangjing 
Thambla angouba 
Thariktha angangba 
Tharo 
Ngachak Komol 
Heikak 
Khongjainapi 
Kabonapi 
Phakchet 
Chumthang 
Komprek tujombi 
Kolamni 
Kabokanglaba 
Phou 
Charang makuppi 
Charang 
Source: (I) Ibeton, D.O.,(1993), ' Distribution, Primary Production and Nutrient status of the 
Macrophytic Communities in Waithou lake', Ph.D Thesis Manipur University, Manipur. 
(2) Based on Field survey (2005 - 2006). 
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4.1.3 Utrapat 
Utrapat is located on the south - western side and is about 20 km from Imphal 
in the Bishnupur district. It lies to the south of Tiddim road about 3 km from Nambol 
town in the village of Naorem. It is situated between 93 °45' E to 93 °55' E longitude 
and 24° 25' N to 24° 40' N latitude and lies at an elevation of about 783 m above 
mean sea level. The lake is very old eutrophic lake which existed since time 
immemorial (Manihar, B.S., 2000) (Figure 4.4). 
The morphometric feature of the lake is given in table 4.5. The total surface 
area of the lake is about 0.366 sq km with maximum length and breadth of 
approximately 0.741 km and 0.494 km respectively. The mean depth of water is 1.43 
cm. the lake is slightly oval in shape. The basin is saucer shaped with gentle slope and 
much silted bottom. The total volume is estimated to be 0.00052 km^. The shoreline 
of the lake measures about 2.47 km with the shoreline development of L15 and the 
development of volume is estimated by the accumulation of silt brought by the 
streams draining down into the lake. The soil texture is found to be silty loam the 
colour of the soil sediment ranges from light brown to dark brown (Indira, D.K., 
1998). 
1 a Die 4.3: ivior 
SI. No. 
1. 
~i 
-1 
J . 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
phometric reatures oi Utrapat (199a) 
Morphometric Features 
Altitude 
Latitude 
Longitude 
Maximum length (Km) 
Maximum breadth (Km) 
Surface area (sq. km) 
Maximum depth (m) 
Minimum depth (m) 
Mean depth (m) 
Mean depth/ maximum ratio 
Basin shape 
Basin slope 
Bottom texture 
Shore -line length (km) 
Shore - line development ratio 
Volume of lake (Km') 
Surface area / volume area 
Development of volume 
Average Maximum temperature (°c) 
Average Minimum temperature ( °c) 
Annual rainfall (mm) 
Value 
783m above msl 
24 °25' N - 24° 40 'N 
93°45'E-93°55'E 
0.74 
0.49 
0.36 
L43 
0.68 
1.43 
0.66 
Saucer 
Gentle 
Silted 
2.47 
L15 
0.0052 
7 
1.97 
21.64-30.65 
4.38-22.23 
118.24 
Source: Indira, D.K.,(1998), 'Eciogical Studies of the Fresh water macrophytes in Utrapat lake, 
Manipur' Ph.D Thesis Manipur University, Manipur. 
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Utrapat lake can be divided into a number of pits {kom). There are 10 pits in 
this lake known as Awang kom, Thanga kom, Patyai kom, Iphut - Thokpi, 
Sagoltongba kom, Laikoi, Laikoimacha, Patkok, Komshanai and Komshang (Poonam, 
B.S., 1998). 0{ the otal area of 0.366 sq. km., open water area covers about 42 
hecatres which lies in the heart of the lake. This open water is ring bund area owned 
by a registered body constituted by 120 members 'The Naorem Utrapat Fishing Cum 
Pisciculture Society' (Personal Communication, 2005). The ring bund area is used for 
pisciculture by this society and only the members are allowed for fishing. 
The source of water is primarily from precipitation, and from streams 
Wakching Hirel and Tungkhul which drains down the lake towards the north and 
southern regions of the lake. 
The water quality as recorded at five stations shows that water temperature 
varies from 0.4 °c to 25.15 ° c, turbidity varied from 78.11 ± 0.42 cm, total solute 
content is 77 mgl"', PH varied from 7.27 ± 0.04, electrical conductivity ranged 
between 24 |.iscm "' to 106 ).iscm "', free C02 ranged from 50.68 ± 0.59, dissolved O2 
ranged from 4.80 ± 0.14 mgl"', total alkalinity ranged between 38.69 ± 0.39 mgl'', 
total nitrogen is 0.18 per cent and carbon/nitrogen ration ranged between 13.82 to 
18.30 with average value of 16.06 (Indira, D.K., 1998). 
The floristic composition of Utrapat lake comprises of 26 plant species which 
consisted of submerged species (6), rooted with floating leaves (6), free floating (3) 
and emergent species (11) (Table 4.6). 
Tabic 4. 
SI. No. 
A. 
1. 
2. 
3. 
4. 
5. 
6. 
B. 
1. 
2. 
3. 
4. 
5. 
6. 
C. 
1. 
2. 
3. 
6: List of floristic composition 0: 
Scientific Name 
Submerged species (6) 
Ceralophylliim demersum 
Hydrilla verticillata 
Linophila heterophylla 
Najas minor 
Utricularia flexoiisa 
Ulricularia exolela 
Rooted Floating Leaf species (6) 
Eurayaleferox salisb* 
Nelumho mtcifera * 
Nymphaea nouchali * 
N. Pubescence willd* 
Nymphoides indicuin 
Trapa natans 
Free Floating species (3) 
Azolla pinnata* 
Eichhornia crassipes 
Sahinia natans 
F Utrapat (1998) 
Common Name 
Contail/ homwort 
Hydrilla 
Bladder niort 
Gorgan nut 
White lotus 
Red water lily 
Water lily 
Water chestnut 
Water fern 
Water hyacinth 
Velvet weed 
Local Name 
Charang makuppi 
Charang 
Charang kokphabi 
Thangjing 
Thambia angouba 
Thariktha angangba 
Tharo 
Ngachak Komol 
Heikak 
Kangmacha 
Kabokang 
Kangmacha 
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D. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
Emergent Species(l 1) 
Ageratum conyzoides Linn. 
Alternanlhera philoxeroides 
A. sessiles 
Cyperus platystylis 
Digitaria iongiflora 
Echinochloa colonum 
Eniiydra fluctuans Lour 
Hygroiyza aristata 
Ipomoea aquatica* 
Isacime lisboac 
Jmsiaea repens 
Goat weed Khongjainapi 
Kabonapi 
Phakchet 
Chumthang 
Komprek tujombi 
Kolamni 
Source: (1) Indira, D.K.,(1998), 'Ecological Studies of the Fresh water Macrophytes in Utrapat lakes 
Manipur', Ph.D Thesis Manipur University, Manipur. 
(2) Based on Field Survey, (2005 -06). 
4.14 Poiroupat 
Poiroupat is located about 15 km to the south - east of hnphal in the Imphal 
east district. It lies between 24 °40 ' 6.24" N to 24 °40 6.71" N latitude and 93 °58 
'9.82" E to 93 ° 58 ' 10.25 "E longitude (Fig. 4.5). It lies at 881 m above mean sea 
level and has an area of 0.16 km. It is a very old eutrophic lake and one of the 
endangered lakes of Manipur (Usha, Kh., 2002). 
The morphometric feature of the Poiroupat is given in table 4.7. The lake has 
an area of 0.16 sq. km with a maximum length and breadth of 0.53 km and 0.44 km 
respectively. The mean depth of water is 1.42 m. The lake is more or less oval in 
shape. The basin is saucer shaped having a gentle slope. The total volume of the lake 
is about 0.00023 km ''. The shore line measures about 1.67 km and the shore line 
development is estimated to be 2.22. 
This lake is almost dry during the winter season and flooded during the rainy 
season. The lake receives water from precipitation and through rivers flowing into the 
lake as Thoubal river which flows from the south with the help of one natural canal 
passing through the villages Poirou Khongjin (near Kaina hill) and Angtha, and one 
man - made canal flowing through the Tulihal village (near Kaina road). 
The water quality as recorded at four stations showed that surface water 
temperature ranged from 11.0 ± 0.29 °c to 30.1 ± 0.29 °c, turbidity index ranged from 
32.5 ± 0.76 to 142.3 ± 0.73 cm, total solute content varied from from 35 mgf' 
(December) to 240 mgf' (July), PH ranged between 5.0 ± 0.03 to 7.4 ± 0.05, 
conductivity of water ranged between 40 - 400 |.tscm '', dissolved O2 varied from 1.0 
± 0.10 to 10.0 ± 0.01 mgl"', free C02 ranged between 3.0 ± 0.5 to 39.0 ± 0.80 mgl"'. 
Chloride varied from 12.8 ±0.10 to 75.2 ±0.14 mgl"', total alkalinity ranged from 
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11.0 ± 0.05 to 147 ± 0.03 mgl"' and total hardness varied from 30 ± 0.23 to 974 ±0.10 
mg]-' (Usha, Kh., 2002). 
Table 4.7: Morphometric Features of Poiroupat (2002) 
SI. No. 
I. 
2. 
J . 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
Morphometric Features 
Altitude 
Latitude 
Longitude 
Maximum length (Km) 
Maximum breadth (Km) 
Surface area (sq. km) 
Maximum depth (m) 
Minimum depth (m) 
Mean depth (m) 
Mean depth/ maximum ratio 
Basin shape 
Basin slope 
Bottom texture 
Shore -hne length (km) 
Shore - hne development ratio 
Vohnne of lake (Km') 
Surface area / volume area 
Development of volume 
Average Maximum temperature (°c) 
Average Minimum temperature ( °c) 
Annual rainfall (mm) 
Value 
881m above msl 
24°40'6.24"N-24°40'6.7I 
93°58'9.82"E-93°58'10.25 
0.53 
0.44 
0.16 
1.92 
0.79 
1.42 
0.73 
Saucer 
Gentle 
Silted 
2.47 
1.15 
0.0052 
7 
1.97 
21.64-30.65 
4.38-22.23 
118.24 
"N 
'E 
Source: Usha, Kh.,2002, 'Macrophyte Ecology of Poiroupat Lake, Manipur' Ph.D Thesis Manipur 
University, Manipur. 
The floristic composition of the lake is given in table 4.8 (a). It consists of 30 
species comprising 14 emergent, 3 free - floating, 4 marsh species, 6 rooted floating 
leaved and 3 submerged species ((Usha, Kh., 2002). The faunal species consists of 72 
animals including 3 annelids, 15 arthopods, 6 molluscs, 33 fishes, 5 amphibians, 5 
reptiles and 5 birds (Manqjkumar, S.W., 1991) [Table 4.8 (b)]. 
Table 4.8 (a): List of floristic composition of Poiroupat (2002) 
SI. No. 
A. 
1. 
2. 
J . 
4. 
5. 
6, 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
B. 
1 
Scientific Name 
Emergent (14) 
A Iternanthera philoxeroides 
A. SL'ssiles 
Echinochloa colonum 
Ecllpta prostrate Linn. 
Enhydrafluctuans Lour 
Hygroryza aristata (Retz) Nees. 
Ipomoea aqualica Forsk* 
Lemna perpusilla Torr. 
Ludwigia adscendes (Linn) Hara 
Marsilea quadrifoliata Linn. 
Orv:a officinalis wall en watt. 
Sagittaria trifolia Linn. 
Salvinia cucidlata Roxb. 
Salvinia natans Hoffin 
Free Floating (3) 
Aiolla pinnata R. Br. * 
Common Name 
Duck weed 
Four leaved water cover 
Water fern 
Velvet weed 
Water fern 
Local Name 
Kabonapi 
Phakchet 
Komprek tujombi 
Kolamni 
Kangmacha 
Ishing yenshang 
Kang borobi 
Kangmacha 
Kangmacha 
110 
Chapter 4 - Intensive Case Studies of Seven Smaller Lakes 
2. 
3. 
C. 
1. 
2. 
-> J . 
4. 
D. 
1 . J 
2. 
-> J . 
4. 
5. 
6. 
E. 
1. 
2. 
-1 
Eichhornia crassipes 
Pistia stratoites Linn. 
Marsh Species(4) 
Cominelina benghalensis Linn. 
Oenanthe javanica DC* 
Polygonum glahrum willd 
Sacciolepsis myosuroides (R. Br.) A. 
cam us 
Rooted floating leaved (6) 
Cyperus difformis Linn. 
Euryale ferox salisb* 
Imperata cylindrical Linn. Raeuschel 
Nel umbo micifera Gaertn* 
Nymphaea stellata willd* 
Numphoides indicum (Linn) 
Submerged species (3) 
Ceratophyllum demersum 
Hydrilla verticillata (Linn. F) Royle 
Ulricularia flexousa vahl. 
Water hyacinth 
Water lettuce 
Day flower 
Gorgan nut 
White lotus 
Cointail/homwort 
Kabokang 
Kangjao 
Wangdeng khoibi 
Komprek 
Hup 
Chumthang 
Thangjing 
Thambal angouba 
Thariktha 
Ngachak komol 
Charang makuppi 
Charang 
Source: (I) Usha, Kh.,2002, 'Macrophyte Ecology of Poiroupat Lake, Manipur' Ph.D Thesis Manipur 
University, Manipur 
(2) Based on Field survey, 2005-2006. 
(b) Faunal Composition of Poiroupal 
SI. No. 
A. 
1. 
T 
3. 
B. 
1. 
2, 
3. 
4. 
.S. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
l.V 
C. 
1. 
2. 
3. 
4. 
5. 
6. 
D. 
1. 
2. 
3. 
4. 
5. 
Scientific Name 
Annelids (14) 
Haemadipsa sp. 
Hinidinaria granulo.se 
Pherelima posthuma 
Arthopods (15) 
.4 chela domesticits 
A cisoma panorpoides 
Acridium melanocorne 
Belo.sloma indicus 
Cybister confuses 
Gryllotalpa africana 
Gyrinus sp. 
Hydrophilus olivaceous 
Neap rubra 
Notoneeta g/auca 
Picris sp. 
P. brassicae 
P.rapae 
Plaiypeura machinononi 
Tetligonia viridissima 
IMollusca (6) 
Lymnaea stganalis 
Lymnaea sp. 
Pila sp. 
Pit a globosa 
Planorbis planorbis 
Unio 
Vertebrates - Pisces (33) 
Amhly -pharyngodon mola 
A no has testudineiis 
Badis badis 
Botia hymenophysa 
Calla catla 
Lake (1991) 
Common Name 
Terrestrial leech 
Indian cattle leech 
Earthworm 
House cricket 
Dragon fly 
Grass hopper 
Giant waterbug 
Predaceous diving beetle 
Mole cricket 
Silver water beetle 
Aquatic beetle 
Water scorpion 
Back swimmer 
Butter fly 
Cabbage butterfly 
Cabbage butterfly 
Cycada 
Great green bush cricket 
Great pond snail 
Fresh water snail 
Field snail 
Apple snail 
Marginal trumpet snail 
Fresh water mussel 
Indian carplet mola 
Climbing perch 
Climbing perch 
Climbing perch 
Catla 
Local Name 
Kakphei 
Timpha 
Tinthrok 
Harou 
Charang 
Kaojeng 
Naoshek 
Tengbi 
Wahei 
Tharaikokpimacha 
Tharaikokpi 
Haonaoshek 
Long khajing 
Kurak 
Kurak 
Kurak 
Harinongang 
Kaojeng Ashangba 
Tharoingachak 
Labuk tharoi 
Pungtharoi 
Napal tharoi 
Kongreng 
Muka-nga 
Ukabi 
Ukabi 
Nganup 
Catla 
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6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
E. 
1. 
2. 
3. 
4. 
5. 
F. 
1. 
2. 
3. 
4. 
5. 
G. 
1. 
2. 
J . 
4. 
Chanda nama 
C ranga 
Channa orientalis 
C. Punctatus 
C. strialus 
Cirrhimis mrigala 
Clarias batrachus 
Cyprinus carpio 
Esomus alius 
Garra lamia 
Glossogobius giiiris 
Labeo angra 
L calbasn 
L. clero 
L. rohita 
Lepidocephalichthys gimiea 
Lepidocephalus herd inorei 
Monopterus albus 
Monoplenis 
Mystiis bleekari 
M. cavasius 
Nandiis nandus 
Notopteus chilata 
Pimthis chola 
P. conchonius 
P. sophore 
P. ticto lido 
iVal/a^o attu 
Amphibians (5) 
Bufo inelanosticlus 
Hyla arborea 
Rana ligrina 
Rana sp. 
Rhacophorus sp. 
Reptiles (5) 
Bunganis caeruleits 
Calotes versicolor 
Naja naja 
Naja sp. 
Vipera ruselli 
Aves (4) 
Halcyon smyrnensis 
Ceiyieiidis leuconelamira 
Milvus migrans 
Sarcogyps calvus 
Glassy perch 
Indian glass fish 
-
Green snake head 
Striped snake head 
Mrigal 
Magur 
Common carp 
-
-
Bar - eyed gobby 
-
Calbasu 
-
Rohu 
-
-
-
-
Dwarf catfish 
-
-
Humped feather back 
Green barb 
Orange barb 
Common barb 
Fire - fm barb 
Fresh water shark 
True - toad 
Tree - frog 
Indian bull frog 
Paddy field frog 
Flying frog 
Common Indian krait 
Common Indian garden lizard 
Indian cobra 
Water cobra 
Rusell's viper 
Smyrna kingfisher 
Pied kingfisher 
Black kite 
Indian black vulture 
Ngamhai 
Ngamhai 
Meitei ngamu 
Ngamu bogra 
Ngamu-porom 
Mrigal 
Ngakra 
Puklaobi 
Ngashang 
Ngamu sangum 
Nylon ngamu 
Ngaton 
Ngathi 
Khabak 
Rou 
Nganup 
Ngakrichou 
Ngaprum 
Ngaprum 
Ngashep 
Ngashep 
Ukabi 
Ngapai 
Phabounga 
Phabounga 
Phabounga 
Ngaklia 
Shareng 
Hangoi-porobi 
Hangoi tangshang 
Moreh hangoi 
Hangoi konde 
Hangoi sempak 
Tanglei 
Numit -yungbi 
Kharou 
Ishing kharou 
Lindu 
Ngarakpi 
Ngarakpi 
Umaibi 
Langja 
Source: (1) Manojkumar, S.W., (1991),' Limnological study of Poiroupat Lake in Manipur, 
Dissertation Manipur University, Manipur. 
(2) Based on Field Survey, 2005 - 2006. 
4.1.5 Sanapat Lake 
Sanapat Lake is located at Nambol which lies in the Bislinupur district. It is 
about 32km south- west of hnphal. It is a small eutrophic lake and has a total area of 
2.82 sq. km (Manihar, B.S., 2000) (Figure 4.4). 
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This lake is under a private body and is under the control of 'Sanapat Paddy 
Cum Pisciculture Society' having 120 members. This society auctions the lake every 
year at the cost of about Rs. 1.5 lakh to 2 or 3 local persons. This money is used as a 
fund for the development of the locality and is also shared among the members. It is 
the responsibility of the persons who get after the auction. Either they use it for 
fishing or they plant lotus in it, as this lake is famous for plantation of lotus. 
Ecological studies have revealed that altogether 32 plant species are distributed in the 
lake in different seasons. Of the total number of plant species about 10 plant species at 
a maximum are distributed regularly in all months of the year (Devi, Ch., B - personal 
communication). 
Till date, no comprehensive studies have been made about this lake. The 
gro\\l:h and production of the economic plants have been degraded to a certain extent. 
The habitat as well as the morphology of the lake has been degraded due to human 
interferences which call for immediate remedial and preventive measures (Manihar, 
B.S., 2000). 
4.1.6 Loushipat 
The Loushipat is situated about 40 km from Imphal in the Thoubal district. It 
has a total area of 18.64 sq. km (MRSAC, Imphal, 1997). This lake was once a 
waterlogged covered by water all the year round. It was a fishing site for all the 
seasons but now it has been converted into agricultural land by the villagers living 
around the lake. In the west of this lake, Mantak range stands erect like a bund and 
spreads towards the south - west upto the Sekmai river. Across the Mantak range, lies 
the Kharungpat (Sajou, S. Kli., 1999) (Figure 4.6). 
The main occupation of the people of the villages located around this lake was 
llshing and marketing their catch. Since, this was not sufficient to feed the villagers, 
an idea came up to convert the lake into arable lands so that people could get food. 
Thus, the lake was converted into agricultural lands only the deeper portion remained 
as a lake. Between the years 1946 - 1949, the villagers living around the lake cut the 
hills to drain out the water and dig a number of canals/ drains for irrigation ((Sajou, S. 
Kh., 1999). This lake is leased on yearly auction and is sold by the government of 
Manipur. Till yet, no comprehensive studies has been made about this lake. 
4.1.7 Ushoipokpi pat 
Ushoipokpi pat is located at Lilong in Thoubal district and is about 16km from 
Imphal. It has a total area of 0.62 sq. km (MRSAC, 1997). 
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Before 1960, this lake was known as 'Patlang' which means 'clear lake' and but 
afterwards it came to be known as 'Ushoipokpi pat'. It is a very old eutrophic lake 
being in existence since time immemorial. It is a marshy land area which dries up 
during the winter and is usually flooded during rainy season (fig. 4.3). 
This lake is under the control of local society 'Lilong Chaobok Fishing and 
Agricultural Multipurpose Cooperative Society Limited'. This society takes up all the 
developmental work related to the lake. 
4.2 Socio- economic conditions of the sampled villages located around and 
dependent on the smaller lakes of the Central Valley. 
The villages located around the smaller lakes of the Central Valley are either 
directly or indirectly dependent on these lakes. As these lakes have been the source 
for irrigation, food crops, biodiversity, recreation etc. 
Most of the population belongs to the general category and 50 per cent of them 
are Meiteis. Field surveys of these villages revealed that about 80 per cent houses are 
of kuicha type and electricity is available in most of the villages. Access to safe 
drinking water is scarce and the sanitation facilities are entirely lacking in these 
villages which leads to high amount of human wastes discharged into the lakes. 
Facilities like education, medical, markets, banks and post -offices are available in 
most of the villages i.e. at Nambol, Lilong, Yairipok etc. 
The economy of these villages is much influenced by these smaller lakes. 
Although the income returns from these smaller lakes are much lesser as compared to 
Loktak and Pumlen lake because these are seasonal lakes. The villagers are mainly 
engaged in agriculture but they earned more income from the economic plants of the 
rather than from fishing. 
4.2.1 General Characteristics of the Sampled Villages 
Eleven villages located around and dependent on the smaller lakes of central 
valley were selected for sampling. Of these selected villages, Thiyam Konjil lies in 
the Imphal east, 3 villages namely, Nambol Naorem, Nambol Kongkham and 
Leimapokpam lies in the Bishnupur district and 7 villages namely, Patpal, Loushipat, 
Mairen Khun, Lilong, Poirou Khnogjin, Wabagai and Tentha heibung lies in the 
Thoubal district (fig 4.1). Table 4.9 is showing the selection of villages and number of 
households on the basis of their location and dependency on the smaller lakes of 
Central Valley. A perusal of table 4.9 shows that 55 per cent of the total sampled 
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population comprises of workers and 67 per cent are dependent on the smaller lakes. 
The dependency varies from 92 per cent in Loushipat to 46 per cent in Patpal. 
Table 4.9: Selection of Villages and Households on the basis of their Location 
Name 
Districts 
l.Imphal 
East 
2.Bish-
nupur 
3,Tiioubal 
Total 
and dependency on the snialle 
Selected Villaoes 
No. 
1 
3 
7 
il 
Name 
Thiyam 
Konjil 
1. Nambol 
Naorem 
2. Nambol 
Kongkham 
J. 
Leimapokpam 
1. Patpal 
2. Loushipat 
3. Mairen 
Khun 
4. Lilong 
5. Poirou 
Khongjil 
6. wabagai 
7. Tentha 
Heibung 
Total 
No. 
of 
HH 
341 
133 
226 
1,180 
185 
12 
325 
429 
134 
1,356 
1,222 
5,543 
r lakes of < 
Total 
popu-
lation 
1,927 
790 
1,255 
7,047 
911 
39 
1,818 
2,631 
707 
6,739 
6,704 
30,568 
Per cent 
of 
workers 
to the 
total 
population 
62.79 
42.03 
54.26 
49.37 
56.42 
84.61 
43.00 
48.95 
50.92 
59.92 
52.91 
55.01 
[Tentral Valley (2005-06) 
Sampled Households 
HH 
(N) 
34 
13 
22 
118 
18 
12 
32 
42 
13 
135 
122 
561 
Population 
(No.) 
183 
82 
129 
662 
90 
50 
244 
258 
78 
892 
828 
3,496 
Per cent 
of 
workers 
to the 
total 
population 
32.24 
50.00 
34.11 
33.23 
42.22 
50.00 
24.59 
38.76 
38.46 
31.17 
34.42 
37.20 
Per 
cent 
of 
depend 
ency 
on the 
lake 
68.33 
60.00 
79.17 
77.58 
46.34 
92.00 
66.54 
46.67 
57.14 
75.86 
70.23 
67.26 
Source; Based on Field Survey (2005 -06) 
(1) Thiyam Konjil 
Thiyam Konjil is located on the northern side of Waithoupat (fig 4.3). It lies in 
the Imphal east district and is about 18 km from Imphal. This village has 341 
households and the total population is 1,927 (49.77 per cent males and 50.23 per qent 
females). The sex ratio is 1,009 females per thousand males. The settlement pattern is 
of scattered type and it is the only village located near the Waithoupat. Most of the 
houses are of kutcha type and have electricity facilities. The only source of drinking 
water is from handpumps. The village has one government lower primary school and 
two private schools but for higher studies children go to Lilong and Imphal. The 
literacy rate of this village is 69 per cent. There are good transport linkages by bus 
and jeep services. The nearest market is Lilong bazaar, which is about 7 km from this 
village. 
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(2) Nambol Naorem 
Nambol Naorem is located on the north western margin of Utrapat lake (fig 
4.4). It lies in the Bishnupur district and is about 23 km from Imphal and 3 km from 
Nambol town. The village has 133 households and a total population of 790 (50.38 
per cent males and 49.62 per cent females). The sex ratio is 984 females per thousand 
males. The settlement pattern is of clustered type. About 60 per cent of the houses are 
of kutcha type and the village is 100 per cent electrified. The source of drinking water 
is from municipal tap and from ponds. Water is available only for a short duration in 
the morning. Educational facilifies like schools and colleges, banks and post are 
available at the Nambol bazaar. The literacy rate is 66 per cent. There is a good 
linkage by bus and jeep services which plies from Imphal to Nambol bazaar. 
(3) Nambol Naorem 
Nambol Naorem is located on the northern side of Utrapat lake (fig 4.4). It lies 
in the Bishnupur district and is about 23 kni from Imphal and 3 km from Nambol 
town. The village has 226 households and a total population of 1,255 (nearly 50 per 
cent males and 50 per cent females). The sex ratio is 1,001 females per thousand 
males. The settlement pattern is of clustered type. About 70 per cent of the houses are 
of kutcha type and all the houses are electrified. The source of drinking water is from 
municipal tap and also from ponds. Water from taps is available only for a short 
duration in the morning. Educational facilities like schools and colleges, banks and 
post are available at the Nambol bazaar. The literacy rate is 66 per cent. There is a 
metalled road. Transport linkages both by bus and jeep services are available. 
(4) Leimapokpam 
Leimapokpam is located on the south of Sanapat lake (fig 4.4). It lies in the 
Bishnupur district and is about 32 km from Imphal. The village has 1,180 households 
and the total population is 1,180 (50.28 per cent males and 49.72 per cent females). 
The sex ratio is 988 females per thousand males. The settlement pattern is of linear 
type. About 70 per cent of the houses are of kutcha type and all the houses are 
electrified. The source of drinking water is from municipal tap and also from ponds. 
There is accessibility for primary education but for higher educafion children go to 
Imphal and Nambol colleges. Roads are unmetalled and means of transportation is by 
bus as well as by jeep services. 
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(5) Patpal 
Patpal is located on the north of Loushipat (fig 4.6). It lies in the Thoubal 
district and is about 40 km from Imphal. It has 185 households and the total 
population is 911 (52 per cent males and 48 per cent females). The settlement pattern 
is of clustered type. About 95 per cent of the houses are of kutcha type and 50 per 
cent of the houses are electrified. The source of drinking water is mainly from ponds 
and also from handpimips. There is lack of educational facilities as only one lower 
primary school is available. The literacy rate of this village is 61 per cent. For higher 
studies children go to Wangjing, Imphal and Kakching. The means of transportation is 
by bus which is available at a distance of about 3 km. villagers either go by foot or by 
rickshaw upto the Indo- Burma road. 
(6) Loushipat 
Loushipat is located at the centre of the Loushipat (fig 4.6). It lies in the 
Thoubal district and is about 41 km from Imphal. It has only 12 households and a 
population of 39 (69 per cent males and 31 per cent females). The sex ratio is very 
low i.e. 444 females per thousand males. The settlement pattern is of scattered type. 
About 68 per cent of the houses are of kutcha type and the rest are floating huts. There 
is no electricity in this village. The source of drinking water is mainly from ponds. 
There are no schools and children go to Patpal village for primary school which is 
about one km from this village. The literacy rate is 23 per cent. Roads are kutcha and 
there is lack of transport and communication facilities. 
(7) Lilong 
Lilong is located on the north of the Ushoipokpi pat (fig 4.3). It lies in the 
Thoubal district and is about 16 km from Imphal. It has 429 households and a total 
populafion of 2,631 (51 per cent males and 49 per cent females). The sex rafio is 947 
females per thousand males. The settlement pattern is of clustered type. About 50 per 
cent of the houses are of kutcha type and all the houses are electrified. The source of 
drinking water is mainly from municipal taps. Water from taps is available only for a 
short duration in the morning. There are schools and colleges, banks and post - office. 
Roads are metalled and there is good transport linkages through bus services. 
(8) Mairen Khun 
Mairen Khun is located on the east of the Ushoipokpi pat (fig 4.3). It lies 
under the Lilong sub-division of Thoubal district and is about 16 km from Imphal. It 
has 325 households and the total population is 1,818 (50.44 per cent males and 49.56 
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per cent females). The sex ratio is 982 females per thousand males. The settlement 
pattern is of linear type near the lake. About 50 per cent of the houses are of kutcha 
type and all the houses are electrified. The source of drinking water is mainly from 
handpumps and from municipal taps water which is available only for a short duration 
in the evening. There are schools and colleges located at the Lilong main market 
which is about half km. from this village. There are good linkages for transport and 
communication. Buses ply from Imphal to Lilong. 
(9)Poirou Khongjin 
Poirou Khongjin is located on the south east of the Poirou pat (fig 4.5). It lies 
in the Thoubal district and is about 18 km from Imphal and one km from Yairipok 
town. It has a total of 134 households and the total population is 707 (51 per cent 
males and 49 per cent females). The sex ratio is 969 females per thousand males. The 
settlement pattern is of clustered type. About 80 per cent of the houses are of kutcha 
type and ail the houses are electrified. The source of drinking water is mainly from 
handpumps and from municipal taps. The village has schools but for higher studies 
children go to Yairipok and Imphal. There is a good linkage through bus services and 
the nearest market is Yairipok bazaar. There is a temple 'Kaina hill' which people 
from different areas come to worship. 
(lO)Wabagai 
Wabagai is located on the southern part of Ikoppat/ Kharung pat (fig 4.2). It 
lies in the Thoubal district and is about 35 km from Imphal at the Mayai Lambi road. 
It has a total of 1,356 households with total population of 6,739 (49 per cent males 
and 51 per cent females). The sex ratio is 1,023 females per thousand males. The 
settlement pattern is of clustered type. About 70 per cent of the houses are of kutcha 
type and all the houses are electrified. The source of drinking water is mainly from 
pond water and from municipal taps which is available for only for short duration in 
the morning. The village has schools but for higher studies children go to Imphal and 
Kakching. There are good linkages through bus services. 
(ll)Tentha Heibung 
Tentha Heibung is located on the north - eastern side of Ikoppat/ Kharung pat 
(fig 4.2). It lies in the Thoubal district and is about 37 km from Imphal and 8 km from 
Wangjing bazaar. The village has a total of 1,222 households with total population of 
6,704 (nearly 50 per cent males and 50 per cent females). The settlement pattern is of 
clustered type. About 80 per cent of the houses are of kutcha type and all the houses 
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are electrified. The source of drinking water is both from pond and from municipal 
taps. The village has schools both government and private but for higher studies 
children go to Imphal and Wangjing. There are linkages through bus services upto 
Wangling bazaar and then from it jeep services are available upto this village. The 
roads are unmetalled. 
4.2.2 Social Conditions 
The profile of the sampled respondents from the 11 selected villages located 
and dependent on the smaller lakes of Central Valley is presented in table 4.10. A 
perusal of table 4.10 (I) and figure 4.6 (1) (a) shows that, of the total 3,496 
population, 52 per cent were males and 48 per cent were females. Dominance of male 
population was observed in 8 of the sampled villages namely, Poirou Khongjin (62 
per cent), Nambol Kongkham (57 per cent), Tentha Heibung (55 per cent), Thiyam 
Konjil (54 per cent), Nambol Naorem (52 per cent), Mairen Khun (52 per cent), 
Lcimapokpam (51 per cent) and Wabagai (51 per cent). The whole population was 
further divided into thi-ee categories as < 30 years, 30 - 60 years and >60 years. It was 
observed that most of the population was of <30 years (56 per cent), while, 36 per 
cent were between 30 - 60 years and nearly 8 per cent were of > 60 years of age [fig. 
4.6(l)(b)]. 
A perusal of table 4.10 (2) and fig. 4.6 (2) shows the distribution of 
respondents on the basis of religion. Of the total sampled population, 47 per cent were 
Hindus, 33 per cent Meiteis, 12 per cent Christians. All the sampled villages were 
dominated b}' Hindu population except Lilong (86 per cent) and Mairen Khun (66 Per 
cent) which had dominance of Muslim population. Muslims were also observed in 
Poirou Khongjil (6 per cent) and Tentha Heibung (4 per cent). Christian populations 
were observed in 8 villages namely, Poirou Khongjin (29 per cent), Mairen Khun 
(nearly 27 per cent), Loushipat (10 per cent), Wabagai (nearly 8 per cent), Tentha 
Heibung (7 per cent), Leimapokpam (nearly 7 per cent), Thiyam Konjil (6 per cent) 
and Lilong (nearly 4 per cent). 
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Chapter 4 - Intensive Case Studies of Seven Smaller Lakes 
A perusal of table 4.10 (3) and fig. 4.7 (3) shows the educational status of the 
sampled villages. Of the sampled population, 52 per cent were educated and rests 
were uneducated. In all of the sampled villages, the highest educated population was 
observed in Nambol Naorem (65 per cent), followed by Wabagai (58 per cent), 
Namol Kongkham (57 per cent), Mairen Khun (55 per cent), Poirou Khongjin (51 per 
cent), Patpal (47 per cent), Thiyam Konjil (45 per cent), Leimapokpam (45 per cent), 
Lilong (39 per cent) and lowest in Loushipat village (30 per cent). Field surveys 
revealed that most of them were educated only upto primary level (64 per cent), 
while, 14 per cent were educated upto secondary level, 10 per cent were 
undergraduates, 8 per cent were graduates and 3 per cent were post - graduates. 
Figure 4.7: Profile of the Sampled respondents from the selected villages located 
around the smaller lakes (2005-06) 
n ) Distribution of Respondents (in percentages) according to the sex and aee-wise structure 
48% 
(a) Sex-wise structure 
52% 
tb) Age-wise structure 
5% 
oMale 
• Female 
36% 56% 
• < 30 yrs 
D 30-60 yrs 
• > 60 yrs 
(2) Distribution of Respondents (in percentages) according to their religion 
R e l i g i o n 
1 2 % 
8 % 
3 3 % 
4 7 % 
O Hindus 
• Meiteis 
• Christians 
• Musl ims 
(3) Distribution of Respondents (in percentages) according to their educational status 
Educational status 
Levels of Education 
8% 3% 
10% 
[n Educated 
52% • Uneducated '4°''° 
• Primary 
• Secondary 
• UrKlergraduates 
• Graduates 
• Fbst-graduates 
Source: Based on Field Survey, 2005-06. 
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Chapter 4 - Intensive Case Studies of Seven Smaller Lakes 
The housing condition in the sampled villages is presented in table 4.11 and fig. 
4.7 (1). A perusal of table 4.11 (l)and fig. 4.7 (1) (a) shows that about 84 per cent houses 
were of kutcha type, while, 12 per cent were pucca and 4 per cent were floating huts. 
Most of the houses in all the sampled villages were kutcha i.e 95 per cent in Patpal, 94 
per cent in Thiyam Konjil, 93 per cent in Leimapokpam, 86 per cent in Nambol 
Kongkham, 85 per cent each in Wabagai and in Nambol Naorem, 83 per cent in Lilong, 
81 per cent in Mairen Khun, 77 per cent in Poirou Khongjin, 72 per cent in Tentha 
heibiing and 67 per cent in Loushipat village. There were no pucca houses in Loushipat 
village. Floating huts were observed in three villages only i.e. in Loushipat (33 per cent, 
Tentha Heibung (8 per cent) and Wabagai (7 per cent). 
A perusal of table 4.11 (2) and fig. 4.7 (I) (c) shows the water supply conditions 
in the sampled villages. About 38 per cent houses used municipal tap water (74 per cent 
in Wabagai, 62 per cent in Mairen Khun, 41 per cent in Tentha Heibung, 38 per cent in 
Nambol Naorem, 32 per cent in Nambol Kongkham, 24 per cent in Lilong and 17 per 
cent in Leimapokpam), while, 31 per cent depend on handpump water (100 per cent each 
in Thiyam Konjil and in Poirou Khongjin, 48 per cent in Mairen Khun, 27 per cent in 
Leimapokpam, 17 per cent in Patpal and 4 per cent in Wabagai) and another 31 per cent 
used pond water (100 per cent in Loushipat, 83 per cent in Patpal, 68 per cent in nambol 
Kongkham, 62 per cent in Nambol Naorem, 56 per cent in Leimapokpam, 29 per cent in 
Lilong, 22 per cent in Wabagai and 14 per cent in Tentha Heibung). No sampled 
households used either lake water or tube well or river water. 
A perusal of table 4.11 (3) and fig. 4.7 (1) (b) shows the availability of electricity 
in the sampled households. Of the total, 95 per cent were electrified (100 per cent in 
Loushipat, 17 per cent in Patpal, 8 per cent in Tentha Heibung and 4 per cent in Wabagai) 
and remaining had no electricity. 
4.2.3 Economic Conditions 
The economic classification of the sampled population from the selected villages 
located around and dependent on the smaller lakes of Central Valley is presented in table 
4.12 and fig. 4.8. Of the total sampled population, 33 per cent were workers (68 per cent 
males and 32 per cent females), while, 64 per cent were non - workers and only 3 per 
cent were government employees [fig. 4.8 (1)]. The highest percentage of workers was 
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observed in Nambol Naorem and Loushipat (50 per cent each), followed by Patpal (40 
per cent), Lilong (39 per cent), Poirou Khongjin (38 per cent), Leimapokpam (35 per 
cent), Nambol Kongkham and Tentha Heibung (34 per cent), Thiyam Konjil (32 per 
cent), Wabagai (29 per cent) and Mairen Khun (25 per cent). Mairen Khun had the 
highest percentage of non - workers and lowest was observed in Nambol Naorem (45 per 
cent). Government employees were observed in all the villages except in Loushipat 
village. A perusal of table 4.12 (I) (a) and fig.4.8 (2) (b) shows the age structure of the 
workers. Most of them were between 30 - 60 years of age (45 per cent), while, 39 per 
cent were <30 years and 12 per cent were >60 years. Male dominance amongst workers 
in all the sampled villages and in different age groups was observed. 
Figure 4.8: Distribution of sampled households (in percentages) according to their 
housing type, electricity and water supply conditions (2005-06) 
(a) Tvpe of House 
12% D D Kutcha 
• Pucca 10% 
D Floating huts 
ccessibility of Electricity 
;% 3% I • R-jmary 
14% 
65%) 
• Secondary 
• Undergraduates 
• Graduates 
a Post-graduates 
31% 
(c) Water Supply Conditions 
.38% D Municipal tap water 
• Pond Water 
Q Hand punp water 
Source: Based on Field Survey, 2005-06. 
A perusal of table 4.12 (1) (b) and fig. 4.8 (2) (c) shows the educational structure 
of the workers and nearly 40 per cent of the total workers were educated and the rest 
were uneducated. Field surveys revealed that the workers were educated upto primary 
level mainly due to lack of educational facilities, poor livelihood and most of them 
remained uneducated. The highest educated workers were observed in Mairen Khun and 
in Poirou Khongjin (67 per cent each) followed by Lilong (60 per cent), Wabagai (54 
per cent), Nambol Kongkham (43 per cent), Patpal (39 per cent), Nambol Naorem (34 
per cent), Thiyam Konjil (nearly 34 per cent), Tentha Heibung (25 per cent) and 
Loushipat (4 per cent). 
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Chapter 4 - Intensive Case Studies of Seven Smaller Lakes 
Figure 4.9 : Economic Classiflcation of the sampled population from the selected villages 
located around and dependent on the smaller lakes (2005-06) 
(1) Distribution of sampled households (in percentages) according to their occupation 
Occupational Structure 
• Workers 
Non- I 
workers 
Govt, 
employees 
1 2 3 4 5 6 7 8 9 10 11 
Sampled Villages 
1. Thiyam Konjil 
2. Nambol Naorem 
3. Nambol Kongkham 
4. Leimapokpam 
5. Patpal 
6. Loushipat 
7. Mairen Khun 
8. Lilong 
9. Poirou Khongjin 
lO.Wabagai 
11 .Tentha Heibung 
(2) Distribution of sampled households (in percentages) according to worker's structure 
(a) Sex-wise structure 
(b) Age-wise structure 
{•Male 
i I Female 
68% 
(c) Educational status 
41% n<30yrs 
D 30-60 yrs 
n > 60 yrs 
60% 
40% I Educated 
D Uneducated 
Source: Based on Field Survey, 2005-06. 
A perusal of table 4.12 (2) and fig. 4.9 (3) shows the distribution of respondents 
according to the type of occupation. A perusal of this table shows that most of them 
depend on the lake and were involved in agriculture and in both agriculture and fishing. 
128 
Chapter 4 ~ Intensive Case Studies of Seven Smaller Lakes 
(3) Distribution of sampled households (in percentages) according to the type of occupation 
3 
30 
25 
20 
15 
10 
5 
0 
-' 
29 
. 
f 
24 
Types of Occupation 
-14-
1. Agriculture 
2. Agriculture and Fishing 
3. Weaving 
4. Govt, employees 
5. Fish farming 
6. Fishing 
7. Fish Marketing 
8. Ferrying 
9. Others 
(4) Distribution of sampled households (in percentages) according to income 
Income Structure 
i) 
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o 
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-< ? 
36.54 
/ /. 
r JF' 
< Rs. 1.500 Rs. !,500- > Rs. 3,000 
Rs. 3,000 
Income per month 
Source: Based on Field Survey, 2005-06. 
High percentage of population in Thiyam Konjil (17 per cent and 27 per cent), 
Nambol Naorem (20 per cent and 16 per cent), Nambol Kongkham (8 per cent and 25 per 
cent), Leimapokpam (30 per cent and 24 per cent), Patpal (nearly 44 per cent), Loushipat 
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(68 per cent and 8 per cent), Mairen Khun (8 per cent and 49 per cent), Lilong (33 per 
cent and 11 per cent), Poirou Khongjl (43 per cent and 14 per cent), Wabagai (37 per 
cent and 18 per cent) and Tentha Heibung (23 per cent and 35 per cent) were engaged in 
agriculture and both in agriculture and fishing. Respondents were also engaged in 
activities which shows that they were not directly dependent on the lake as weaving and 
other activities (like carpenters, shopkeepers, artists, drivers etc) and as government 
employees i.e. in Thiyam Konjil (13 per cent, 17 per cent and 2 per cent), Nambol 
Naorem (16 per cent each and 9 per cent), Nambol Kongkham (3 per cent , 10 per cent 
and 8 per cent), Leimapokpam (10 per cent , 7 per cent and 5 per cent), Patpal (10 per 
cent , 33 per cent and 8 per cent), Loushipat (8 per cent - absent in weaving and govt. 
employees), Mairen Khun (6 per cent, 20 per cent and 8 per cent), Lilong (4 per cent, 33 
per cent and 17 per cent), Poirou Khongjin (6 per cent , 23 per cent and 14 per cent), 
Wabagai (9 per cent, 12 per cent and 5 per cent) and in Tentha Heibung (9 per cent, 12 
per cent and 9 per cent). The respondents were also engaged in fish farming, fishing and 
fish marketing. As these lakes are seasonal, so these activities which are directly 
dependent on lake such as fish farming, fishing and fish marketing were observed only in 
few of the villages and only some of the respondents were involved in it. Fish farming 
was observed in Nambol Kongkham (25 per cent), Wabagai (20 per cent), Nambol 
Naorem (9 per cent), Thiyam Konjil and Loushipat (2 per cent), while, fishing was 
observed in 6 of the villages namely, Thiyam Konjil (17 per cent), Leimapokpam (15 per 
cent), Tentha Heibung (10 per cent), Mairen Khun (9 per cent), Loushipat (8 per cent) 
and Lilong (3 per cent) and fish marketing was observed in 3 of the villages namely, 
Nambol Kongkham (21 per cent), Nambol Naorem (16 per cent) and Leimapokpam (8 
per cent). Thus, all the sampled villages were either directly or indirectly dependent on 
the lake. 
A perusal of table 4.13 and fig. 4.8 (4) shows the distribution of sampled 
households according to income structure. About 39 per cent households earned an 
income of Rs. 1,500 to Rs. 3,000 per month, while 37 per cent earned more than Rs. 
3,000 and 25 per cent earned an income of less than Rs. 1,500 per month. 
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Conclusions 
Ail the smaller lakes of Central Valley namely, Ikkopat/Kharungpat, Waithoupat, 
Utrapat, Poiroupat, Sanapat, Ushoipokpipat and Loushipat are very old eutrophic lake 
which has existed since time immemorial. These are the seasonal marshy land areas, 
which are flooded during the rainy season mainly through precipitation as well as through 
local rivers which flows into them. They dry up during the winter season. Among the 
seven smaller lakes, three lakes namely, Ikoppat/ Kharungpat, Waithoupat and Loushipat 
are under the control of Government of Manipur, while, four lakes namely, Utrapat, 
Poiroupat, Sanapat and Ushoipokpi pat are under the control of their respective local 
societies. 
These smaller lakes of the Central Valley also play an important role in the 
ecological processes and functions of the ecosystem being of great economical and 
cultural significance to the people. Eleven villages located around and dependent on these 
lakes were selected for in depth study. The average dependency ratio was 67.26 per cent 
and total sample size consisted of 561 households with 3,496 populations. There is lack 
of basic social amenities such as drinking water (38 per cent depend on municipal tap 
water. 3 I per cent each depend on handpump water and pond water), proper sanitation 
facilities etc. About 84 per cent of the houses of kiitcha type, 12 percent were piicca and 
4 per cent were floating huts. Most of the houses were electrified. Most of the workers 
depend on the lakes and practice mostly agriculture (24 per cent). Due to the seasonal 
nature of the lakes a small percentage were involved in fish farming (8 per cent), fishing 
and fish marketing (8 per cent each). Thus, it shows that people were not directly depend 
on the lake such as weaving (8 per cent) and others activities like carpenters, 
shopkeepers, drivers etc. (14 percent). 
A perusal of this chapter shows that although these existing lakes play an 
important role in the ecological and economic security of the region, it has been subjected 
to a number of environmental stresses. The main contributing factors were cultural 
eutrophication and human interferences. It is high time that people should realize the 
necessity for revival measures of these wetlands. Unless conservational measures are 
taken up in the nearest future the deteriorations in these wetlands would progress at the 
highest pace which may ultimately lead to the death of these wetlands. 
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Chapter V- Functions, Threats and Impacts of Wetlands 
Having conducted an in-depth investigations of the big (Loktak and Pumlen) 
and small (Ikoppat, Waithoupat, Ushoipokpipat, Utrapat, Sanapat, Loushipat and 
Poiroupat) wetlands located in the Central Valley of Manipur, we now turn to assess 
the functions, threats and impacts of these wetlands in this chapter. 
'Wetlands are wealthlands'. They are vital link between land and water and 
are the most important ecosystems on the Earth. They are corridors through which life 
evolved prospered, came ashore and conquered the terrestrial areas. They are the 
kidneys of the biosphere as they moderate the flow of nutrients and silt from the land 
to water by trapping them. They are the perpetuators of the global hydrological 
cycles. They harbour a significant portion of earth's biodiversity. These threatened 
landscapes are the last and only refuge for a wide variety of flora and fauna. Human 
lives are invariably intertwined with these ecosystems in the evolution of their 
civilizations. More than three quarters of the food required for mankind is still being 
derived directly from the wetlands in the form of rice and fish alone. A key to future 
sustenance of human societies lies in the sustainable - wise uses of these fertile 
ecosystems. 
Wetlands have great significance in terms of ecological, economical and social 
benefits. Economically wetlands provide a wide range of range of valuable products, 
socially a large number of people sustain their livelihood by making use of them and 
ecologically they sustain a wide variety of life forms. They have hydrological, 
ecological climatic habitat and water quality functions and provide livelihood and life 
support systems to millions of people in India. They function both as reservoirs for 
storing water and filtering it for recharging ground water storage. During times of 
flood they act as sponge which hold water and release it slowly allowing ground to 
recharge. They are excellent cleaners of pollutants discharged into water. They are 
reservoirs of ecological diversity and provide habitats for various species of migratory 
birds, mammals, fish, amphibians, reptiles and many plant species. Wetlands are 
threatened and are fast disappearing mainly due to expansion of agricultural fields and 
human settlements. 
In this chapter, an attempt has been made to examine the functions, threats and 
impacts of all the lakes sampled, on the environment and human life in the Central 
Valley of Manipur. This chapter is divided into thi'ee parts. The first part deals with 
the functions of the sampled wetlands of the Central Valley of Manipur -
physicai/hydrological, biological and economical and ecological functions; the second 
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part deals with the threats to the sampled wetlands both natural and anthropogenic 
factors were considered and the third part deals with its impact of the wetlands on the 
environment as well as on the human life in the Central Valley. This chapter is based 
on both primary and secondary sources of data. Data was collected through 
questionnaire interviews (Appendix III). Field work was carried during the year 2005 
-2006. 
5.1 Functions of Wetlands 
Functions are processes necessary for the self maintenance of ecosystems such 
as primary production, nutrient cycling and decomposition. Like all ecosystems, 
wetlands have functions and values. Wetlands derive their value from their 
hydrological, biological and physico - chemical characteristics. The inter - action of 
physical, biological and chemical components enable the wetlands to perform many 
vital and complicated functions. Wetland values are functions that proved useful or 
are important to people. Conversely, a function has no value until someone exploits 
that function. Recognizing the confounding nature of the relationship between 
wetland function and value, many functions and values have been attributed to 
wetlands (Amman, A.P. et. al., 1986; Adamus, P.R. et. al., 1987; Mitsch, W.J and 
Gooselink, J.G., 1993; Reimold, R.J., 1994; Brinson, M.M., 1995). The functions of 
wetlands can be categorized as physical/ hydrological, biological, ecological and 
economical (Figure 5.1). These are distinct from each others, but often translate into 
the socio - economic values perceived by the society (Brinson, M.M., 1993). 
Figure 5.1: Functions of Wetlands 
Functions of Wetlands 
• 1 1 
Physical /Hydrological : Biological 
"~ 1 \^^ 
• Flood Mitigation \ 
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• ; Vegetation . 
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Recreation 
I • Transportation j 
Source: Based on Field Survey, (2005). 
133 
Chapter V- Functions, Threats and Impacts of Wetlands 
5.1.1 Physical / Hydrological 
5.1.1.1 Flood Mitigation 
Wetlands act like sponges by storing the floodwater temporarily and protect 
downstream areas from flooding. They can absorb large amounts of water due to their 
high organic content. The Manipur River, which drains in the whole of the Central 
Valley, is the only outlet of 0.52 millions annual yield of surface runoff from a 
catchment area of 6,332 sq. km. The river has been unable to carry the large volume 
of water generated in peak flows during the monsoon season, and its capacity has 
been affected by the downstream natural barrier called the Sugnu hump. Therefore, 
the Loktak lake and other shallow lakes like Pumlen lake, Ikoppat etc. located on the 
either side of the river (Fig 1.5) served as moderators of flood by accommodating the 
spillage. The area of Loktak lake fluctuates from 55 sq. km. in the dry season to over 
300 sq. km in the rainy season (Tombi, S.H. and Shyamananda, R.K., 1994). This 
shows that the lake accommodates the excess water. 
5.1.1.2 Groundwater Recharge and Discharge 
Periodically, inundated wetlands are very effective in storing rainwater and 
have innate capacity to recharge the groundwater. Groundwater recharge occurs 
through mineral soils found primarily around the edges of wetlands. In the central 
valley of Manipur, the groundwater is very high, found at the depth of 2m to 4m 
below surface. Because the valley has a very small north to south gradient with a 
slope of only about 25m, it is quite likely that Loktak lake is fed by groundwater 
discharge from the western piedmont area and northern higher slopes and at the same 
time contributes to the recharge of groundwater towards the southern end of the 
valley. Similarly, other lakes like Pumlen, Ikoppat, Waithoupat, Ushoipokpipat, 
Poiroupat stored water during the rainy season and contribute to the recharging of the 
groundwater. 
5.1.1.3 Water Quality Regulation 
Wetlands play an important role in improving the water quality by filtering 
sediments and nutrients from surface water. Aquatic vegetation helps in removing 90 
per cent of the dissolved nutrients N2 and Phosphorous and also helps in the 
absorption of heavy metals (Singh, P.C. and Mohanty, R, 2002). Luxuriant growth of 
macrophytes, especially free floating and emergent forms, contribute significantly to 
nutrient stripping from eutrophic waters, and thus help in improving the water quality. 
But in Loktak, Pumlen and other smaller lakes like Ikoppat, Waithoupat, Utrapat, 
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Sanapat, Ushoipokpipat, Poiroupat etc, the nutrient loading, from both external and 
internal sources, far exceeds the assimilative capacity of the macrophytes. Since, 
Loktak, Pumlen and other smaller lakes of the Central Valley became a closed system 
with no outlet, the nutrients remain within the system and their concentration 
continues to increase. This has resulted in blooming of phytoplankton in open water 
areas. 
5.1.1.4 Shoreline Stabilization and Storm Protection 
Salt-marshes, mangroves and other forested wetlands act as the frontline 
defence against incoming storms. They help to minimize the impact of storms by 
reducing wind action, wave action and currents, while the roots of the plants help to 
hold the sediment in place. Loktak Lake and Pumlen lake with its large floating mats 
(Phumdis) help in storm protection. 
5.1.1.5 Climate Change Mitigation 
Wetlands play at least two critical but contrasting roles in mitigating the 
effects of climate; one in the management of green house gases (especially carbon 
dioxide) and the other in physically buffering climate change impacts. It helps in 
stabilizing local climatic conditions, particularly rainfall and temperature i.e. the 
Central Valley experienced an annual rainfall and temperature of 98.81 cm and 2 °c to 
34 ° c in 1992, 97.39 cm and 3 °c to 31 °c in 2003 and 90.28 cm and 2 °c to 32 °c in 
2006. 
5.1.2 Biological Functions 
The biological functions relate to vegetation, habitats and species diversity. 
Climate changes resulting in increased or decreased temperature and water 
availability will affect the composition and production of vegetation, the quality and 
areal extent of habitat available for species and species composition and diversity 
(Reader, R.J.., 1978; Thompson, E., 1983; Bradbury, LK. and Grace, J., 1983; junk, 
W.J., 1993). 
5.1.2.1 Vegetation 
Loktak and other wetlands of Central Valley like Pumlen, Ikoppat, 
Waithoupat, Utrapat, Ushoipokpipat etc. are covered with thick vegetation comprising 
of emergents, submerged and floating type of life forms (Photo Plate 2). Loktak lake 
comprises of 336 floral species with 80 terrestrial species, 52 aquatic species (15 
emergent, 12 submerged, 9 free - floating, 16 floating leaved) and 124 marsh species, 
48 species that colonize the Phumdi and 32 phytoplankton species {Appendix I (A)}. 
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Pumlen lake comprises of 194 floral species with 95 marginal/ marsh species, 9 free -
floating, 15 floating leaved, 14 emergent, 9 submerged and 52 species that colonize 
thep/jumt//" {appendix II (a)}. Ikoppat comprises of 29 floral species with 2 
submerged, 5 rooted submerged, 5 floating leaves, 5 free - floating and 12 emergents 
(Table 4.2). Waithoupat comprises of 34 floral species with 5 free - floating, 6 rooted 
floating leaf species, 17 emergents and 6 submerged species (Table 4.4). Utrapat 
comprises of 26 floral species with 6 submerged, 6 rooted with floating, 3 free -
floating and 11 emergents (Table 4.6). Poiroupat comprises of 30 floral species with 
14 emergents, 3 free - floating, 4 marsh species and 6 rooted floating leaved (Table 
4.8).The plant species, in general, are inter - mixed forming large associations in 
different geographical locations. Vegetation plays an important role in the ecological 
processes and functions of lake ecosystem besides being of great economical and 
cultural significance to the people. The rich plant diversity of the lake is of 
considerable importance as food, fodder, fuel and gene pool. 
5.1.2.2 Habitats 
The wetlands of the Central Valley provide a rich variety of habitats, which 
sustains rich biological diversity (Photo Plate 2). The Loktak lake with its numerous 
floating mats covers a variety of habitats. A total of 458 faunal species comprising of 
247 vertebrates (6 amphibians, 117 aves, 61 pisces, 32 reptiles, 31 mammals), 165 
invertebrates (16 annelids and 149 arthopods) and 46 zooplankton (10 protozoa, 14 
rotifera, 12 cladocera and 10 copepoda) have been identified {Appendix 1 (b)}. While, 
in Pumlen lake 243 faunal species with 197 vertebrates (47 pisces, 6 amphibians, 18 
reptiles, 106 aves, 20 mammals) and 46 invertebrtaes (6 annelids, 32 arthopods and 8 
molluscs {Appendix II (b)}have been identified. The smaller lakes also provide a 
variety of habitats. In Poiroupat lake, about 71 faunal species with 3 annelids, 15 
arthopods, 6 molluscs, 33 fishes, 5 amphibians, 5 reptiles and 4 birds have been 
identified (Table 4.9). 
5.1.3 Economic and Ecological Functions 
5.1.3.1 Food 
The wetlands produce a large number of aquatic plants and animals which is 
not only used as food and fodder but it also gives livelihood and is a source of income 
for the people living around it. In Loktak lake about 29 plant species like Zizania 
latifolia (Ishing Kambong), Alpinia galaga (Pulle), Hedychium coranarium (Loklei), 
Trapa natans (Heikak), Euryaleferox (makhana/ thangjing) etc and 11 animal species 
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like Lymnea Stagnalis (Tharoi), Unio marginalis (Kongreng), Macrobrachium 
lamarroi (Khajing), Cybister confuses (Tharaikokpi) etc are used as food and are 
commercially exploited (Tombi, S. H., 1991 and 1992). The list of plant and animal 
species is given in table 5.1. Phumdis can also be utilized as compost, bio - fertilizers 
and several other products. Table 5.2 is showing the distribution of sampled 
households on the basis of utilization of floral species of the wetlands of Central 
Valley of Manipur. A perusal of this table shows that 88 per cent of the sampled 
households living around the Loktak lake, 67 per cent households living around the 
Pumlen lake and 58 per cent households living around the smaller lakes used the lake 
resources both as for food and fodder, thatching roofs, as fuel, medicines etc (Table 
5.2). Table 5.3 is showing the use of floral species by the households from the 
sampled villages located around the Loktak lake. About 27 per cent of the households 
reported of using it as food, 20 per cent as house roofing, 18 per cent as fodder, 17 per 
cent used both as food and fodder, 11 per cent as fuel and 8 per cent as medicines. 
Table 5.4 is showing the use of floral species by the households from the sampled 
villages located around the Pumlen lake. About 41 per cent of the households used it 
as food, nearly 18 per cent each as medicines, as house roofing, as fodder and 6 per 
cent as fuel. Table 5.5 is showing the use of floral species by the households from the 
sampled villages located around the smaller lakes. About 36 per cent of the sampled 
households reported of using it as food, 16 per cent as fodder, nearly 16 per cent in 
house roofing, nearly 12 per cent each in both as food and fodder and as fuel, and 
nearly 9 per cent as medicines. 
Table 5.1: List of Plants and Animal species from the Loktak lake which is used 
as food and is of commercial importance (1991) 
A. Plants 
SI. No. 
1. 
2. 
J . 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
Scientific Name 
Zizania latifolia Griseb staff 
Oryza rufipogon Griff 
Imperata cylindrical linn. 
Phragmites karka Retz. 
Erianthus procerus Roxb 
Cynodon dactyl;on Linn 
Set aria pallisdefusca schumach 
Saccharum spontaneum Linn 
Alpinia galangal Linn, willd 
A. nigra gaertn 
Hedychium coranarium Koenig 
Polygonum barbatumlinn 
Persicaria chinensis Linn. H. Gross 
Cyperus esculentus Linn. 
Nymphaea pubescens willd 
Family 
Poaceae 
Poaceae 
Poaceae 
Poaceae 
Poaceae 
Poaceae 
Poaceae 
Poaceae 
Zinziberaceae 
Zinziberaceae 
Zinziberaceae 
Polygonaceae 
Poiygonaceae 
Cyperaceae 
Nymphaceae 
Local Name 
Ishing kambong 
Wainuchara 
Charot 
Tou 
Singnang 
Tingthou 
Hup 
Mom 
Pullei 
Pullei 
Loklei 
Yellang 
Lilhar 
Kaothum 
Tharo 
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16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
B. Animal 
1. 
2. 
J . 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
/V. indie a Linn 
N. stellata willd 
N. nouchali Biirm 
N. lotus linn 
Nehimbo speciosum willd 
N. niicifera Gaertn 
Eiiryaleferox salisb 
Trapa natans var. hispinosa Roxb. Makino 
Saggitaria sagittifolia linn 
S. sinensis Linn. 
Oenanihe javanica (Bl) prodr 
Centella asiatica linn 
Ipomoea aquatica Forsk 
Colocasia esculenta sehoot 
s 
Pila globosa swainson 
Pila species 
Lymnea stagnalis 
Unio marginalis 
Carciiis species 
Macrobrachium lamarroi 
M. Henderson cacharensis 
Palaenom styliferous H. M. Edw 
Belostema indicum Lep.et. serv. 
Cybister confuses sharp Tengbi 
Hydrophilus olivaceous (Fabr) 
Nymphaceae 
Nymphaceae 
Nymphaceae 
Nymphaceae 
Nymphaceae 
Nymphaceae 
Nymphaceae 
Trapaceae 
Alismataceae 
Alismataceae 
Apiaceae 
Apiaceae 
Convolvulaceae 
Araceae 
Cyclophoridae 
Cyclophoridae 
Lymnaeidae 
Unionidae 
Palaemonidae 
Palaemonidae 
Palaemonidae 
Palaemonidae 
Belonstomatidae 
Dytiscidae 
Hydrophilidae 
1 Tharo 
Thariktha 
Thariktha 
Tharo angangba 
Thambal 
Thambal 
Thangjing 
Heikak 
Koukha 
Koukha 
Komprek 
Peruk 
Kolamni 
Lampal 
Wainutharoi 
Labuktharoi 
Tharoi ningkhabi 
Kongreng 
Waikhu 
Khajing 
Khajing 
Khajing 
Naosek 
Tharaikokpi 
Tharaikokpi 
— 
— 
Source: Tombi, S.H., 1991. 'Bio - ecology of the seriously endangered Brow - Antlered Deer, Cervus 
eldi eldi, in its natural Habitat, Keibul Lamjao of Manipur, with special reference to its 
conservation 'Final Technical Report Department of Environment, Government of India, PP. 120. 
Table 5.2: 
Wetlands 
l.Loktak 
Lake 
2. Pumlen 
Lake 
3. Smaller 
lakes 
Distribution of sampled Households on 1 
Floral species of the Wetlands of Centra 
No. 
villages 
sampled 
8 
2 
11 
Nameof the village 
l.Phubala 
2. Ningthoukhong 
3. Ithing 
4. Sendra 
5. Thanga 
6. Nongmaikhong 
7. Laphupat 
8. Komlakhong 
Sub - total 
1. Tokpa cheeng 
2. Khoidum 
Sub - total 
1. Thiyam Konjil 
2. Nambol Naorem 
3. Nambol Kongkham 
4. Leimapokpam 
5. Patpal 
6. Loushipat 
7. Mairen Khun 
8. Lilong 
9. Poirou Khongjil 
Total 
No. of 
HH 
427 
211 
141 
239 
1,938 
143 
99 
598 
3,796 
152 
93 
245 
341 
133 
226 
1,180 
185 
12 
325 
429 
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he Basis of Utilization of 
Valley of Manipur (2005-06) 
Sample 
dHH. 
42 
21 
14 
23 
193 
14 
10 
59 
377 
15 
9 
24 
34 
13 
22 
118 
18 
12 
32 
42 
13 
No. ofHH 
using 
floral 
species 
37 
17 
11 
20 
181 
12 
8 
47 
333 
12 
5 
17 
18 
11 
15 
78 
16 
10 
12 
14 
6 
%age to 
the 
sampled 
HH. 
88.09 
80.95 
78.57 
86.95 
93.78 
85.71 
80.00 
79.66 
83.33 
80.00 
55.56 
70.83 
52.94 
84.61 
68.18 
66.10 
88.89 
83.33 
37.50 
46.15 
40.15 
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Grand 
Total 
21 
10. Wabagai 
11. Tentha Heibung 
Sub - total 
1,356 
1,222 
5,543 
9,584 
135 
122 
561 
962 
55 
92 
327 
677 
40.74 
75.41 
58.29 
70.37 
Table 5.3 : Distribution of sampled households from the selected villages on the 
basis of utilization of floral species located around the Loktak lake 
(2005-06) 
Uses 
Food 
crops 
House 
Roofing 
Fodder 
Both 
(food & 
fodder) 
Fuel 
Medicin 
es 
Total 
Phuba 
La 
27.03 
8.10 
21.62 
21.62 
13.51 
8.10 
100 
Ningthou 
khong 
17.64 
5.88 
23.52 
29.41 
11.76 
11.76 
100 
Ithin 
g 
18.18 
9.09 
9.09 
45.45 
9.09 
9.09 
100 
Send 
ra 
25.00 
30.00 
10.00 
10.00 
10.00 
15.00 
100 
Than 
ga 
28.18 
27.62 
11.05 
16.57 
11.05 
5.52 
100 
Nongmai 
khong 
16.67 
25.00 
25.00 
16.67 
8.33 
8.33 
100 
Laphu 
pat 
25.00 
12.50 
12.50 
12.50 
25.00 
12.50 
100 
Komi 
akho 
ng 
31.91 
6.38 
42.55 
6.38 
4.26 
8.51 
100 
Total 
27.03 
20.42 
17.72 
16.81 
10.51 
7.51 
100 
Table 5.4: Distribution of sampled households from the selected villages on the 
basis of utilization of floral species located around the Pumlen lake 
(2005-06) 
Uses 
Food 
Medicines 
House Roofing 
Fodder 
Fuel 
Total 
Tokpa Cheeng 
41.67 
16.67 
16.67 
16.67 
8.33 
100 
Khoidum 
40.00 
20.00 
20.00 
20.00 
-
100 
Total 
41.67 
17.65 
17.65 
17.65 
5.88 
100 
Table 5.5: Distribution of sampled households from the selected villages on the 
basis of utilization of floral species located around the smaller lakes 
(2005-06) 
Uses 
Food 
crops 
Pod 
Der 
Hous 
e 
Roof 
Ina 
Both 
(food 
& 
fodde 
r) 
Fuel 
Thiy 
am 
Kon 
Jil 
16.67 
11.11 
11.11 
27.78 
16.67 
Nam 
bol 
Nao 
rem 
27.27 
18.18 
27.27 
9.09 
9.09 
Namb 
ol 
Kong 
kham 
20.00 
13.33 
20.00 
20.00 
I j . j j 
Lei 
ma-
Pok 
pam 
44.87 
19.23 
6.41 
15.38 
6.41 
Pat 
pal 
31.25 
12.50 
18.75 
18.75 
12.50 
Lou 
shi-
Pat 
50 
20 
10 
10 
10 
Mair 
en 
Khun 
25.00 
25.00 
16.67 
16.67 
-
Lil 
ong 
21.42 
21.42 
14.29 
28.58 
Poir 
ou 
Khon 
gjil 
50.00 
-
Waba 
gai 
27.27 
18.18 
18.18 
9.09 
18.18 
Tent 
ha 
Heibu 
ng 
43.48 
10.86 
23.91 
5.43 
10.86 
Total 
36.09 
16.21 
15.59 
11.93 
11.62 
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Medi 
cines 
Total 
16.67 
100 
9.09 
100 
13.33 
100 
Chapter 
7.69 
100 
6.25 
100 
V- Functions, 
-
100 
16.67 
100 
Threats and Impacts of Wetlands 
14.29 
100 
16.67 
100 
9.09 
100 
5.43 
100 
9.56 
100 
Source: Based on Field Survey, (2005-06) 
5.1.3.2 Fisheries 
Fishery is an important economic resource of Manipur contributing 
approximately 3 per cent to the state gross domestic product. Fish is the main food of 
a majority of Manipuri population, particularly of the Meities and occupies a special 
place in their traditions and livelihoods. The annual requirement of table fish for the 
state is 260,000MT as per standard nutritional requirement it is 11 kg per capita per 
annum. The present annual production of the state is only 116, 00 MT leaving a huge 
gap between demand and supply (DOF, Government of Manipur, 2001). The Central 
Valley has a wide range of capture fishery resources, ranging from vast water bodies 
like Loktak, Pumlen, Ikoppat/ Kharungpat, Waithoupat and smaller water bodies, 
waterlogged areas, canals, rivers and moats. About 60 per cent of the state's fish 
demand is met by the Loktak and its associated wetlands within the Manipur river 
basin (Atlas of Loktak, 2004). More than 1,00,000 people living around the L.oktak 
lake depend for their livelihood to a great extent on the lake fishery, which is now a 
mixture of capture and culture systems. 
Results of field surveys given in tables 2.6 (2), 3.8 (2) and 4.12 (2) shows the 
percentages of population dependent on the lakes. A perusal of these tables shows that 
around the Loktak lake, about 31 per cent is engaged in fishing and 6 per cent in fish 
farming (Photo Plate 3). Similarly 29 per cent and 6 per cent of the population from 
the sampled villages located around the Pumlen lake are engaged in fishing and fish 
farming, and nearly 29 per cent and 7 per cent of the sampled villages located around 
the smaller lakes are engaged in fishing and fish farming. 
Presently, about 69 sq.km of the northern sector of Loktak lake is under fish 
farms varying from OT hectares to 11 hectares (average size is 0.5 hectares). The 
central sector has 2,902 farms covering an area of 13.8 sq.km (Figure 5.2). fish 
farming practiced in Pumlen/Khoidum, Waithoupat and Ikoppat areas are mainly 
private owned (DOF, Govt, of Manipur, 2003). Fish farmers prefer to rear exotic and 
Indian major carps as these species have continuous market demand. 
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5.1.3.3 Irrigation 
The wetlands provide irrigation to the nearby agricuhural fields in the Central 
Valley of Manipur (Photo Plate 3). Since time immemorial, Loktak lake water has 
been used for irrigation of the surrounding agricultural fields. With the 
commissioning of the Loktak Hydel National Project in 1983, lift irrigafion facilifies 
were provided for 24,000 hectares of agricultural land. The multipurpose Loktak lift 
Irrigation project of the Government of India consists of installation of seven pumping 
sets for lifting 600 cusecs of water at the first stage. There are two more pumping 
houses for the second stage of a 100 km long lift canal network. The annual irrigation 
benefit reaches to 40,000 hectares of agricultural land (Tombi, S.H. and 
Shyamananda, R.K., 1994). Pumlen lake provides irrigation facilities to 6,603 
hectares of agricultural land and other smaller lakes like Ikoppat, Waithoupat, 
Utrapat, Sanapat etc also provide irrigation to the nearby agricultural fields. 
5.L3.4 Energy Production 
Presently, Loktak lake is the only source of water for hydropower generation 
in the state. The multipurpose Loktak Hydro - Electric National Project, 
commissioned in 1983, has diverted the flow of Manipur river into the lake by 
constructing the 10.7m high Ithai barrage, and lifting 58.8 cusecs of lake water for 
power generation and irrigation. It has an installed capacity of 105 MW (in 3 phases 
of 35 MW each). Out of the total production of 105 MW only 35 MW have been used 
within the state and the rest 70 MW sold out to the neighbouring states such as 
Nagaland, Assam, Mizoram, Arunachal Pradesh, Meghalaya and Tripura. Thus, the 
state could earn an income of nearly Rs 21 to 22 crores per year from the power 
generation of Loktak project. 
5.L3.5 Tourism and Recreation 
Loktak lake, the biggest freshwater wetland in north-eastern India, is the most 
important tourist spot of Manipur. It serves as a beautiful spot for recreation and water 
sports, attracting a large number of tourists (Photo Plate 4). The beautiful islands 
inside the lake, vast areas of open water as well as those covered with colourfial 
flowering water lilies and lotus, together with the rich biota (especially orchids in the 
surroundings) provides a special ambience attracting tourists. The enchanting scenic 
beauty of the lake lies in tiny islands and lush green fringes, boat routes amidst 
floating marshes, varied coloured water plants, fishing nets dancing in the sparkling 
mass of water, innumerable circles of phums encircling the clear water, the unique 
14: 
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The wetlands provide irrigation to the nearby agricultural fields 
Photo Plate (3) 
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fishing methods and exotic migratory birds. Tourists mainly visited Loktak, Pumlen 
lake and smaller lakes in the months of May to July (during summer vacations). The 
places of tourist attraction near the Loktak lake are Sendra island, Thanga, Karang 
islands, Moirang town, Keibul Lamjao National Park, Phubala etc. While, around 
Pumlen lake tourist places are Tokpa Cheeng, Hapcha island, Chingjao islands etc. 
Around the smaller lakes, Kaina hill near the Poiroupat lake, Waithoupat, Ikoppat etc. 
may be mentioned. KLNP is a part of Loktak located in the southern part of the lake. 
It occupies an esteemed position in the protection and conservation of wildlife in 
Manipur. It is famous for one of the very rare deer species of the world, the sangai 
(cervus - eldi eldi) or brow antlered deer which is found here. It is equally well 
known as the floating park in the world (Shamungou, Kh., 1993). About 2/3 of the 
total area (30 sq. km of the park is floating on water. Due to this uniqueness it attracts 
tourists from all the country. 
5.1.3.6 Transport 
The lakes of the Central Valley, although shallow and infested with dense 
growth of macrophytes which does not permit the movement of large boats and 
launches, still the local fishermen conveniently use the dugout canoes for fishing and 
transporting fish catch, paddy, reeds for thatching, fodder etc (Photo Plate 4). The 
villagers also ferry for going to nearby islands and villages, for marketing and also 
ferry children to schools. It is also a source of income for the villagers engaged in 
ferrying. Field surveys have shown that in each of the sampled villages nearly 4 per 
cent of the population living around the Loktak and Pumlen lakes are engaged in 
ferrying {Table 2.6 (2) and 3.8 (2)}. 
5.2 Threats to Wetlands 
Changes in the natural landscape from resource extraction, introduction of 
new and more intensive types of agricultural practices, urbanization and altered water 
balances and hydrological regimes have all influenced the wetlands of the world. It 
was reported that 50 per cent of the wetlands of the world have been lost due to 
conversion into agricultural lands. Various threats have been categorized and their 
incidence in about 147 wetlands, listed in the Directory of Indian wetlands (1993) was 
analyzed (Table 5.6). A perusal of this table shows that about 38 per cent of the sites 
face serious problems of wildlife poaching. Pollution of the water bodies from various 
sources was observed in 37 per cent of the sites. Grazing pressure (29 per cent), 
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alteration of wetlands to other land use categories (28 per cent), over fishing (22 per 
cent), siltation (16 per cent) and other problems were observed to be serious threats to 
the wetlands. 
Table 5.6: Main Threats to Indian Wetlands (1997) 
SI. No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
Threats 
Poaching, illegal trapping and hunting 
Pollution from water boats, domestic sewage, pesticides, 
fertilizers and effluents 
Grazing by domestic livestock 
Alteration of wetlands to other land use categories for 
agriculture, urban development, industrial sites, forestry 
operations etc. 
Pressure due to over fishing 
Degradation of watersheds, deforestation and soil erosion 
Cutting of timber, trees and mangroves for fuel wood and 
domestic use 
Encroachment of wetlands for construction of roads and 
railways 
Infestation with aquatic weeds, uncontrolled growth of 
weeds, accelerated eutrophication 
Distribution from recreation and eco tourism 
Collection of corals and eggs/ young of reptiles and 
waterbirds 
Diversion of water for irrigation, domestic or industrial 
uses 
Use of poisons and explosives in hunting and fishing 
Award of mining licenses and oil exploration 
Drying due to natural causes like prolonged drought 
Illegal burning of wood 
Incidence 
(No. of sites) 
50 
49 
39 
37 
30 
22 
21 
20 
17 
12 
9 
8 
8 
4 
2 
1 
Percentage 
of incidence 
38.00 
37.00 
29.00 
28.00 
23.00 
17.00 
16.00 
15.00 
13.00 
9.00 
7.00 
6.00 
6.00 
3.00 
2.00 
1.00 
Source: Daniel, J.C, Y.N. Rao, and Manini, A., (1997), 'Wetland Conservation - An overview', 
capacity 21 Project, BNHS. 
The wetlands of the Central Valley of Manipur which plays an important role 
both in the environmental management and socio-economic development of the 
people is under serious threat. Manipur, once the house of over 500 lakes and 
wetlands, is today facing untold miseries of gradually becoming an arid, dull land as a 
result of the senseless gluttonous exploitations of the invaluable natural resources. 
Today, there is not even half a dozen lakes worth its name while hundreds have dried 
up and vanished into the thin air under the grasp of ever increasing human population. 
Number of other lakes like Pumlen, Utrapat, Sanapat, Ikoppat, Waithoupat, 
Loushipat, Ushoipokpipat, Poiroupat etc. are steadily facing the brunt of imminent 
death. The Loktak lake and the Pumlen lake which acts as an economic security for 
the region is under severe stress due to both natural and anthropogenic pressures 
(Figure 5.3). The human intervention is more prominent factor. Wetlands are fast 
deteriorating, being victims of human settlement and expansion of agricultural land. 
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Field investigations revealed that these wetlands are facing threats both from natural 
and more from anthropogenic factors. 
5.2.1 Natural Threats 
5.2.1.1 Eutrophication 
Eutrophication is a manifestation of the aging process of the lakes in which a 
lake gradually turns into a marsh and ultimately becomes dry earth (Photo Plate 5). It 
is one of the major problems which all the lake system of the central valley faces. In 
this process, a lake becomes rich in nutrients and therefore supports a dense plant 
population which kills animal life by depriving it of oxygen. All the lakes of Central 
Valley namely, Loktak, Pumlen, Ikoppat, Utrapat, Sanapat, Waithoupat, 
Ushoipokpipat, Poiroupat and Loushipat have the characteristic features of high 
eutrophication. 
Figure 5.3: Threats to Wetlands of Central Valley of Manipur 
Threats 
L 1 
Natural Anthropogenic 
<• Eutrophication 
<• Siltation 
<• Weed Infestation 
Encroachments 
Pollution 
Overexploitation 
Construction of Dams 
Source: Based on Field Survey, (2005 - 06). 
Loktak lake suffers from both natural and cultural eutrophication. The 
infestation by aquatic and semi - terrestrial vegetation has been cited in many old 
books. This problem was there even more than a century ago (Anandale, E., 1991). 
The ecological health of the lake has deteriorated steadily and further complications 
have been due to variations in water level, human pressure on land and increased 
efficiency and modification of the landscape. Table 5.7 is showing the mineral 
nutrients in the Loktak lake. Now the lake basin receives 3,418 MT of N, 456 MT of 
P and 2,892 MT of K from different rivers of Manipur which falls into the Loktak 
Lake [Table 5.7 (a)]. These mineral nutrients are accumulated in the water, Phumdis 
and sediments of the lake i.e. 1,411.2 MT of N, 717 MT of P and 1,659 MT of K are 
accumulated in water areas; 1,627 MT of N, 136 MT of P, 621 MT of K in Phumdis 
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Eutrophication of the lake is one of the major problems which all the lakes of 
Central Valley face. 
Weed Infestation in the Loktak Lake 
Photo Plate (5) 
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and 8,060 MT of N, 559 MT of P, 4,524 MT of K in the sediments of the lake [Table 
5.7 (b)] (WISA and LDA, Imphal, 2004). 
Table 5.7: Mineral Nutrients in Loktak Lake (2001). 
(a) Inflow of Nutrients (MT) from Major Rivers into Loktak Lake 
SI. No. 
1. 
2. 
J . 
4. 
5. 
6. 
7. 
Total 
Rivers 
Nambul 
Nambol 
Avvang Khiyairok j 
Thon^aorok ^ 
Ungamel 
Khordak 
Potsangbam 
Discharge (MCM) 
161 
104 
9 
30 
210 
65 
22 
601 
N 
2,338 
243 
54 
57 
642 
57 
27 
3,418 
P 
270 
34 
8 
9 
118 
11 
6 
456 
K 
2,081 
198 
41 
45 
462 
45 
20 
2,892 
(b) Mineral Nutrient Accumulation (MT) in Water, Phumdis and Sediments in Loktak Lake 
Structure N K 
Water 1,411.2 717 1,658 
Phumdis 1,627 136 621 
Sediments 8,060 559 4,524 
Source: WISA and LDA, 2004, 'Atlas of Loktak Lake' Wetland International South Asia and Loktak 
Development Authority, Imphal. 
The rate of fertilizer application in the surrounding fields with high yielding 
varieties of paddy is estimated to be between 100 and 200 kg/ha. Surface runoff from 
some of these fertilized paddy fields was found to contain 85 -900)i g/1 of P and 200 -
1.150^ g/1 of N (Tombi, S.H. and Shyamananda, R.K., 1994). At present, Loktak lake 
is heavily eutrophic and under a delicate balance of phytoplankton - macrophyte 
competition and is always ready to tilt in any direction - of either rapid water quality 
deterioration or rapid shallowing due to unchecked biomass accumulation. 
Uncontrolled use of fertilizers from the catchment area of other lakes of Central 
Valley which discharges into them caused nutrient enrichment in water quality and 
thereby increasing the excessive productivity. The analysis of waters of the Pumlen 
and other smaller lakes has also indicated that these lakes are also suffering from a 
high degree of euthrophication. 
5.2.L2 Siltation 
Deposition of silt has been another major problem. Severe soil erosion in the 
catchment area of the lakes of is due to Jhumming (shifting cultivation) and 
deforestation in the hilly areas. The landslides and construction of roads in the hilly 
catchment also contribute to soil loss. Rivers and streams add heavy amount of 
sediments from catchment areas thereby causing high rate of siltation and shallowing 
of the lake in an accelerated rate. It is estimated that the annual average sediment 
input into the Loktak lake is 650,000 MT. The rivers from the western hills account 
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for 65 per cent of the total sediment input into the lake and the rest 35 per cent is from 
the link channels. Of the streams/ rivers from western hills, Thongjaorok has the 
highest sediment yield (40 t / ha / year) and Potsangbam has the lowest (10 t / ha / 
year) (WISA and LDA, 2004). In Pumlen and other smaller lakes (Ikoppat, 
Waithoupat, Sanapat, Ushoipokpipat etc) the sediments brought down by the rivers is 
deposited and thus these lakes are also becoming shallower and shallower. 
5.2.1.3 Weed Infestation 
Phumdis consist of thick mat of soil, humus and dead vegetation in different 
stages of decay, upon which reeds and grasses grow up to a height of 5 metres. The 
thickness of the mat varies from a few centimeters to about three meters (Photo Plate 
5). It is porous and spongy bio -mass capable of floating due to buoyancy. The 
phumdis has a large number of aquatic, semi - aquatic and terrestrial flora and fauna. 
Phumdis play an important role in governing ecological processes and functions of the 
lake ecosystem mainly in Loktak and Pumlen lake and poses a great threat to the 
survival of lake ecosystem due to its rapid proliferation. Phumdis cover about 134.6 
sq. km (47 per cent) in Loktak and 18.18 sq. km (58 per cent) in Pumlen lake. As per 
remote sensing imagery (2002), of the total 134.6 sq. km of phumdi area of Loktak 
lake, the central zone has the largest area of 59.6 sq. km (44 per cent) followed by 
northern zone of 41.6 sq. km (31 per cent) and southern zone of 33.4 sq. km (25 per 
cent). Overall area of phumdis in the lake has increased from 116.4 sq. km to 134.6 
sq. km during 1989 - 2002. Figure 5.4 is showing the area of phumdi in 1989 and 
2002 in the Loktak lake. In Pumlen and adjoining lakes, the phumdi covered about 
54.57 sq. km but it spreads up to 59.18 sq. km in 1999. 
Eichhornia, Salvinia, Brachiaria, Brachiaria mutica are the invasive species 
identified from the different lakes of Central Valley. Construction of Ithai Barrage 
Dam increased in the practice of athaphum fishing, pollution, culture of phums for 
human habitation etc. are the main factors of the proliferation of phumdis. The 
proliferation of phumdis and aquatic weeds has led to the reduced water holding 
capacity, deterioration of water quality, interference in navigation and overall 
aesthetic value of the lake. 
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5.2.2 Anthropogenic Threats 
5.2.2.1 Encroachments 
The beautiful wetlands of Central Valley are on the verge of extinction due to 
encroachment of the peripheral areas of the lake which is mainly due to the expansion 
of agricultural fields and human settlements. Other causes are construction of roads, 
pisciculture/ aquaculture etc (Photo Plate 6). Field surveys revealed that most of the 
lakes namely, Utrapat, Waithoupat, Ikoppat, Poiroupat, Loushipat etc have been 
reduced due to expansion of agricultural lands while, Loushipat and Poiroupat lakes 
have been converted into agricultural fields. They are waterlogged only during the 
rainy season. While large areas of Loktak and Pumlen lakes have been converted for 
aquaculture leading to problems of salinization, eutrophication and decrease in bio -
diversity. Fish ponds have been constructed by making of bunds. The addition of fish 
feed, manures and antibiotics have resulted in the formation of algal blooms and 
drastic reduction in oxygen concentration. Aquaculture activities are mushrooming in 
the Loktak and Pumlen lakes mainly in the north and north eastern parts. This is 
mainly due to rise in population of the dwellers in and around the lakes and the non -
availability of land for practicing agriculture. Since, there is a great demand of fish in 
the local markets as most of the people are fish eaters and consume it daily, fish 
farming is widely practiced in the surrounding areas of Loktak lake, Pumlen lake, 
Waithoupat, Utrapat, Khoidum, Ikoppat etc. Field surveys revealed that 5 per cent of 
the sampled population living around the Loktak lake are engaged in fish farming, 
while, 6 per cent of the population living around the Pumlen lake and 7 per cent 
population living around the smaller lakes are engaged in fish farming [Table 2.6 (2), 
3.8 (2) and 4.12 (2)]. 
5.2.2.2 Pollution 
Uncontrolled use of toxic chemicals, insecficides and pesticides in the 
catchment areas of the lake and discharge of effluents, sewage drains, garbage etc. in 
the lakes and in its feeder streams are the major contributors of polluting the water 
quality and endangering the aquatic life of these lakes. A large population of 0.28 
million people living within Nambul catchment daily generates 72.23 million tonnes 
of solid waste and 31,207 cum of sewage. Nambol also contributes 4.9 million tonnes 
of solid waste and 2,121 cum of sewage annually (Photo Plate 6). All the wastes 
irectly or indirectly find their way into the Loktak lake. The chemical fertilizers used 
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in the agricultural fields in the catchment area of the lakes of Central Valley also 
helped to pollute the lake water. Tourists also contribute in polluting the lake by 
creating problems of garbage disposal etc. 
5.2,2.3 Over exploitation of Lake Resources 
With the construction of Ithai Barrage and inundation of large areas of 
agricultural lands, there was a rapid increase in number of fishermen as well as 
changes in fishing techniques. Field surveys revealed that the people living around the 
wetlands of Central Valley are totally dependent on them for their livelihood. As 
discussed in the previous chapters that about 86 per cent of the sampled households 
living around the Loktak lake, 87 per cent of the sampled households living around 
the Pumlen lake and 67 per cent of the sampled households living around the smaller 
lakes depend on the lake (Table 2.3, 3.5 and 4.9). They are mainly engaged in fishing 
as well as harvesting of lake vegetation (Photo Plate 7). As majority of the villagers 
are uneducated and have poor livelihood, they are compelled to use the lake resources 
which is their easiest and quickest means of earning livelihood. With the increasing 
population and lack of unemployment, there is overexploitation of lake resources by 
indiscriminate methods of fishing which resulted in decrease of fisheries production. 
Very little modernization has taken place in traditional fishing crafts of the fishermen. 
There are about 4,080 crafts used for fishing and navigational purposes in the lake. 
Several types of fishing gears are also used in the lake including gill nets (mesh sizes 
ranging from 15 - 140 mm), multi - pronged spear, dip nets, lift nets, cast nets, scoop 
nets, hooks and gorges, traps, drive in nets etc. Among the fishing gears, gill nets are 
most efficient. There are about 50,400 fishermen living in and around Loktak lake. 
The recent survey conducted on the phum dwellers reported that there were a total of 
733 phum huts having a population of 1,977 fisherfolk. Three broad population 
groups were identified amongst the phum dwellers i.e. permanent dwellers (84 per 
cent) which do not have houses in the mainland, temporary dwellers (8 per cent) 
which have a house in the mainland and kept their families there and rest of the 
population comprises of migrant fishermen, who come to the phums only during the 
fishing seasons (Trisal, C.L. and Manihar, Th., 2002). One of the most significant 
changes was rampant increase in number of athaphums. Athaphum fishing involves 
two broad set of activities - phum thaba (the construction of circular phumdi 
enclosures) and phum namba (the harvesting phase). As the incomes from athaphum 
operation are significantly higher than any other forms of traditional fishing, there has 
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been a rampant increase in their number in the lake. Production of athaphums alone at 
present accounts for more than 30 per cent of the total production from the Loktak 
lake. As per remote sensing data under SDWRML project (2003), the number of 
athaphums in Loktak lake has increased from 217 in 1989 to 2,642 in 2002 (Figure 
5.5) covering 1,118 hectares of open water area (WISA and LDA, 2003). 
5.2.2.4 Construction of Dams 
Increasing demands of water for irrigation has led to development of several 
water resource development projects in the basin. At present, there are seven river 
valley projects out of which three (Singda Dam Project, Thoubal Dam Project and 
Khuga Dam Project) are multipurpose, while one is a major (Loktak Lift Irrigation 
Project) and the remaining two (Imphal Barrage and Sekmai Barrage Project) are 
medium irrigation projects (Figure 5.6). These multipurpose projects have drastically 
altered the hydrological regimes thereby adversely impacting the Loktak lake and 
associated wetlands as well as the livelihoods of communities living in around these 
wetlands. The construction of Ithai Barrage Dam brought drastic changes mainly in 
Loktak and Pumlen lake ecosystem (Photo Plate 7). It was constructed in the 
downstream of Manipur River as a part of the National Loktak Multipurpose Hydro-
Electric project to maintain sufficient water volume in the Loktak lake by making it as 
a reservoir for maintenance of the project. This project was taken up by the Ministry 
of Irrigation and Power in 1971 and it was executed by National Hydro-Electric 
Power Corporation and Commissioned in 1983. It was installed to generate 105 MW 
of power of 3 units (each producing 35 MW) and to provide lift irrigation for 24,000 
hectares of land. In fact, the Imphal River/Manipur River is the only outlet for 
draining water from the Central Valley of Manipur, since all the rivers, streams and 
major water bodies in the valley are connected directly or indirectly through the 
Loktak Lake, and subsequently drained outside the state joining the Chindwin -
Irrawady system of Myanmar. Hence, Ithai Barrage can be considered as the main 
gate which controls the quantity of water of the Central valley, playing an important 
role in the environment of the valley as regards to the water supply, water storage, 
floods, drought, agriculture, fishery, irrigation, power production, aquatic flora and 
fauna etc of the central valley in particular and Manipur state in general. It appears 
that the barrage which was constructed as a part of the Loktak Hydro - Electric 
project has now become a major problem for the socio - economic life and 
environment of Manipur. 
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According to a report of AMIBPO, the Loktak lake will soon be on the verge of 
extinction by the barrage (AMIBPO, 1993). The construction of Ithai Barrage Dam 
has both merits as preservation of power, irrigation facilities, employment 
opportunities and supply of water for Loktak downstream and demerits as flooding of 
the agricultural lands, decrease in fisheries production, loss of biodiversity, affecting 
the ecology of Keibul Lamjao National Park, siltation, Phumdis proliferation, 
unemployment etc (Tombi, S.H., 1993). 
5.3 Impacts of Wetlands 
Unfortunately the wetlands are under threat from various quarters such as 
population pressure and enhanced economic activity and this has brought gradual 
changes. The normal condition has steadily deteriorated. Thus, the degradation of 
Loktak Lake and its associated wetlands has led to several impacts on the lake 
ecosystem and on the livelihoods of a large population depending on the various lake 
resources for sustenance. Field investigations revealed that some of the key impacts 
have been discussed here (Figure 5.7). 
Figure 5.7: Impacts on Environment and Human Life 
Source: Based on Field Survey, 2005-06. 
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5.3.1 Flooding of the Surrounding Lands 
For the maintenance of constant water level of Loktak lake, the Ithai barrage 
was constructed and this has flooded the agricultural land around the Loktak lake, 
which were previously utilized for cultivation. Figure 5.8 is showing the flood prone 
areas in the periphery of the Loktak lake. About 41 villages located on all the sides of 
the Loktak lake are flooded areas i.e. 12 in the northern zone (Nambol, Isok, Waheng 
Khuman, Top Upokpi, Irom Meijrao, Samushang, Shantipur, Wangoi, Mayang 
Imphal, Yumnam Khunou and Keinou), 12 in the western zone (Toubul, Khoijuman, 
Kwasiphai, Potsangbam, Nachou, Toupokpi, Upokpi, Ningthoukhong, Thinungei, 
Phubala, Sinusiphai and Thamnapokpi), 11 in the southern zone (Moirang, Moirang 
Khunou, Keibul, Keirenphabi, Thanga Lawai, Kumbi, Wapokpi, Ithai Khunou, 
Nongmaikhong, Laphupat Tera and Khordak) and 6 in the eastern zone (Uchiwa, 
Hayel, Hangul, Thongam, Phoubakchao and Komlakhong). It is also reported that 
agricultural areas lying beyond the Ithai barrage on the other side of Loktak lake is 
also flooded with the water from the Chakpi river due to the blockage of the counter 
current by the Ithai Barrage (Photo Plate 8). In the dry December to February months, 
the phumdis sink to the floor of the lake and gather nutrients from there. After the 
rains they resurface again. But with the construction of Barrage the high level of the 
water in the lake is flooding the surrounding areas as a result, the rise and fall of 
phumdis has been adversely affected (they no longer sink and are deprived of 
nutrients). About 80,000 hectares of agricultural lands have been submerged and have 
left nearly 25,000 fisherfolk jobless. So, the land owners have become daily wage 
earners. The Pumlen lake which acts as a secondary reservoir for the Loktak Hydro -
Electric project maintains high water level and hence becomes flooded in the 
peripheral areas of the lake. About 25,000 hectares of agricultural land has been 
inundated. The smaller lakes such as Utrapat, Waithoupat, Khoidumpat, Ushoipokpi 
pat becomes flooded during the rainy season due to siltation and no outlet systems. 
Hence it greatly affects the practicing of agriculture in their surrounding areas. 
5.3.2 Decrease in Open lake water Area 
With the increase of phumdi areas and aquaculture in the Loktak and Pumlen 
lake, the open lake area has ultimately decreased. In 1989, the open water area of 
Loktak lake was 84.6 sq. km but it has decreased to 43.9 sq. km in 2002 (MRSAC, 
2003). While, in Pumlen and its conjoined lakes, the open water area was 16.05 sq. 
km in 1989 but it decreased to 7.70 sq. km in 1999 (IRS ID, 1999). Likewise, all 
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other smaller lakes of Central Valley like Waithoupat, Utrapat, Sanapat, Ikoppat etc. 
the open water areas have shrunken due to weed infestation, encroachment etc. In 
Ikoppat, the water spread area was 5.60 sq. km in 1989, but it decreased to only 2.73 
sq. km. in 1999 (IRS ID, 1999). 
5.3.3 Decrease in Fisheries Production 
Overexploitation with increasing human pressure, indiscriminate use of 
fishing techniques, extensive growth ofphumdis and weeds are the factors responsible 
for decrease in fisheries production in the lakes of Central Valley. About 60 per cent 
of the state's fish demand is met by the Loktak lake and its associated wetlands within 
Manipur river basin. The production of fish in Loktak lake has declined at an annual 
rate of 2.72 per cent during 1991 - 2001 (1,790 Mt in 1991 to 1,358 MT in 2001) 
(WISA and LDA, 2003). Loktak lake previously served as breeding and spawning 
grounds for Osteobrama belangiri (pengba) and some other migratory fishes. Fishes 
from Chindwin - Irrawady system constituted around 40 per cent of capture fisheries 
of the lake. However, the population of riverine fishes in Loktak lake has drastically 
reduced and species recoreded earlier e,g, Labeo bata (Ngaton), labeo angra 
(Khabak), Osteobrama belangiri (pengba) etc have disappeared from the Loktak and 
Pumlen lake due to blockage of their migratory route by the Ithai Barrage Dam. 
Moreover, natural recruitment of Indian major carps has also stopped due to absence 
of flow in lake water. 
5.3.4 Loss of Biodiversity 
The increase in the water level of Loktak and Pumlen lake due to Ithai barrage 
has caused a great damage to the production of aquatic plants of food and commercial 
importance. For instance the production of 23 aquatic food plants e,g, heikak, 
thangjing, tharo, thamabal, loklei andpullei etc has been significantly reduced due to 
the failure in the germination and extension of their roots to the bottom soil of the 
lake. Besides this, a number of plants of commercial importance like tou, singnut, 
imom, charot etc have also been disappeared or greatly reduced due to the increase in 
the water level of the lake which caused a heavy loss in the state's economy. The 
construction of the Loktak Hydro-Electric Project threatens the fragile ecosystem. 
The disappearance of 20 aquatic species has been reported since the inception of the 
project. The populations of migratory birds and waterfowls have dwindled (Down to 
earth, Dec. 15, 1999). Of the fauna! species of Loktak lake, 34 species (11 fishes, 9 
reptiles, 5 mammals, 3 amphibians, 3 birds, 2 molluscs and 1 annelid) which reported 
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to be abundant in the past, have declined and are now disappearing gradually. Both 
migratory and resident waterfowl populations have dwindled drastically during the 
past few decades (Tombi, S.H. and Shyamananda, R.K., 1994). Though, there have 
been no systematic investigations, shooting, pesticides and hydrological changes as 
well as increased human presence (fishing, removal of vegetation, recreation, tourism, 
construction of roads, agriculture etc) have all contributed to their decline. Another 
important factor is poaching of wildlife birds and animals for their meat both for sale 
and home consumption. Tourists also led to disturbance to wildlife by their 
appearance as well as trekking along the wetlands or driving in close proximity to 
them. The visitors are also unaware of the ecological sensitivity of the area they are 
travelling through causing disturbance to flora and fauna. In recent years, the villagers 
have started killing by poisoning them with toxic insecticides and pesticides which are 
placed in the small weed fishes or trash fishes and used as bait. Hundreds of birds are 
killed everyday for consumption. Soon farmers spread rice grain soaked in Dieldrin or 
DDT near their fields where paddy is being sown, to detract the birds from feeding on 
their paddy seed. Such methods of killing the birds by using toxic substances are now 
being gradually discarded. 
5.3.5 Affecting the Ecology of National Park 
The world's largest floating park in Manipur's Loktak lake, the Keibul Lamjao 
National Park, may soon stop floating (Down to Earth, March 15, 1998). The 
maintenance of constant water level of Loktak lake due to the Ithai Barrage has a 
serious effect on the ecology and existence of the seriously endangered 'Brow 
Antlered Deer' (Sangai) of the floating Wild Life National Park which play an 
important role in the nutritional cycle of the vegetations in the park has not been 
possible due to the constant water level of the lake. The vegetation which serves as 
the food and shelter for the deer could not grow properly due to the failure in the 
seasonal sinking of the phumdis to get the nutrients from the bottom soil of the lake. 
Further, the phumdis become thinner in the peripheral areas of the park and small 
fractions get detached from the main body thereby decreasing the area of existence of 
the deer. 
The 40 sq. km area of the present Keibitl Lamjao wild life National Park has 
been the main source of income for the people of the surrounding villages since time 
immemorial. The various human activities in the National park like fishing, collection 
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of food and vegetables, fodder, weeds and reeds of economic importance, grazing 
cattle and poaching of wild animals has also affected the park. 
5.3.6 Changes in Occupational Structure 
Inundation of large areas of agricultural land after construction of Ithai 
Barrage has shifted a large farming population to fisheries as the primary source of 
income. However, rapid increase in population of fisherman and reduced migration of 
fishes has led to adoption of several exploitative modes of fishing including 
athaphums and increased use of nylon nets. Increased usages of nylon nets have 
impacted the livelihoods of a sizeable population, largely women folk, specialized in 
manufacturing of traditional fishing crafts and gears. 
5.3.7 Unemployment Problems of the People 
High incidence of floods, especially in the eastern and southern periphery of 
the Loktak lake and the Pumlen lake which has lead to the damage of agricultural 
crops and decline in the overall yield caused loss of the employment opportunities to 
more than one people. Apart from the failure in agriculture, cattle rearing were also 
not possible since there in no grazing ground for the animals. The indigenous 
technique of phum fishing in Loktak lake has become difficult due to the constant rise 
of water leveling the lake. 
5.3.8 Health Hazards 
The contamination of water due to increasing population and direct discharge 
of human wastes, untreated sewage and dumping of garbage in the lake and absence 
of adequate sanitation facilities in the peripheral settlements has led to severe health 
hazards. At present around 5,000 households depend on Loktak lake water for 
domestic use. Safe drinking water facilities are available to only 51 per cent of the 
lake communities (LDA, 2004). Field surveys also revealed that about 54 per cent of 
the sampled households around the Loktak lake and nearly 21 per cent sampled 
households around the Pumlen lake depend on the lake water for drinking and 
domestic uses [table 2.5 (2) and 3.7 (2)]. This leads to frequent incidence of 
waterborne diseases like diarrhoea, jaundice, typhoid, cholera, cold fever etc. within 
these communities. Fishers, especially womenfolk, who spend considerable amount of 
time in the lake water complained of being affected by skin infections. 
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Chapter 5 - Functions, Threats and Impacts of Wetlands 
Conclusions 
The conclusion of this chapter is summarized in table 5.8. It shows the 
functions, threats and impacts of wetlands of the Central Valley of Manipur - the 
Loktak, Pumlen and seven smaller lakes (Ikoppat, Waithoupat, Utrapat, Poiroupat, 
Sanapat, Ushoipokpipat and Loushipat). The main functions of these wetlands are to 
supply water (for drinking and domestic purposes), food, fisheries, habitats for flora 
and faunal species, helps in power generation, irrigation, tourism/ recreation, 
transportation etc. All these functions have been found to be prominent in the two 
bigger lakes (Loktak and Pumlen lake). Since the smaller lakes are seasonal in nature 
their functions have been reduced and are much lesser than the bigger lakes. These 
wetlands are habitat to number of floral (288 in Loktak, 194 in Pumlen lake and 151 
in smaller lakes) and faunal species (458 in Loktak, 244 in Pumlen and 71 in smaller 
lakes). These floral and faunal species are used as food by the local people (40 species 
each from Loktak and Pumlen and 64 species from the seven smaller lakes). Most of 
the people living around these wetlands depend on them for fisheries (100,000 people 
living around Loktak lake, 23,000 people around Pumlen lake and 11,750 people 
around the smaller lakes). The water of these lake provides irrigation to nearby 
agricultural fields (24,000 hectares around the Loktak lake and 6,603 hectares around 
the Pumlen lake). The local people use the vegetation of the lake as food, fodder, fuel, 
medicinal purposes, mat formation, fencing, thatching roofs etc. These wetlands also 
attract tourists from different places of Manipur and provide a place for recreation -
for boating, picnic etc. 
Inspite of having so many valuable functions, these wetlands are facing severe 
threats both from natural and anthropogenic forces. The main threats are from 
eutrophication (water temperature, turbidity, electrical conductivity, PH, DO, BOD. 
Free C02, inorganic phosphate phosphorous and Nitrate N2), siltation (336, 325 tons 
of silt annually deposited into the Loktak lake by Nambul, Nambol, Awang 
Khujairok, Thongjaorok, Ungamel, Khordak and Potsangbam; Manipur, Sekmai 
rivers and streams into the Pumlen lake and silt deposited into the smaller lakes by the 
Arong, Wangjing, Heirok, Sekmai rivers, Ningthibi canal, Tungkhul drains etc), weed 
infestation (47 per cent in Loktak lake, 58 per cent in Pumlen lake and nearly 58 per 
cent in the smaller lakes), pollution (bacteria ranged 12,000/mI - 58,000/ml and total 
coliform bacteria 8.8 - 25.6 in Loktak Lake), overexploitation (86 per cent people 
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depend on Loktak lake, 87 per cent on Pumlen lake and 67 per cent on the smaller 
lakes) and construction of Dams (Ithai barrage Dam near Loktak and Pumlen lake). 
Thus, all this has led to several changes and severe impacts on the 
environment as well as on the human life such as flooding {^0,000 hectares of 
agricultural land and about 41 villages near the Loktak lake suffer from flooding, 
25,000 hectares and about 20 villages near Pumlen lake and nearby agricultural fields 
and villages around the smaller lakes suffers from flooding), decrease in open lake 
water area (41 sq.km from 1989 - 2002 in Loktak lake, 8.35 sq. km from 1989 -
1999 in Pumlen lake and 3 sq. km from 1989 - 1999 in Ikoppat), decrease in fisheries 
production (3 per cent from 1991 - 2001 in Loktak lake), loss of biodiversity (23 
plant and 34 animal species in Loktak lake and 5 fish species in Pumlen lake) and 5 
health hazards (diarrhoea, typhoid, jaundice, cholera, skin diseases etc). 
Thus, the wetlands of Central Valley of Manipur which plays an important 
role in the ecological and economic security of the region are under severe stress. 
There is an urgent need to conserve these wetlands by undertaking several measures 
to improve the environmental condition of the lakes. However, there is need for 
integration of social, economic and ecological aspects to ensure sustainable 
development of the lake resources. Community participation is the most important 
component of any endeavour. All this requires broader planning and integration of 
catchments with the management of the water bodies. 
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Chapter 6 - Sustainable Management of Wetlands in the Central Valley ofManipur 
While going through the important wetlands of the Central Valley of Manipur 
in the previous chapters (II, III, IV and V), it was observed that these wetlands have a 
great ecological, economical and social significance. Almost all wetlands, whether big 
or small sustain a wide variety of life forms, provide a wide range of valuable 
products and a large number of people sustain their livelihood by making use of them. 
Due to this, the beautiful wetlands are on the verge of extinction. They are turning 
into wastelands and the smaller lakes are in a dying state. These endangered wetlands 
face a bleak future because of human interference and negligence of concerned 
authorities. Wetlands have to be preserved because they are the reservoirs of many 
migratory birds, mammals, fish, amphibians, reptiles and many plant species; they 
help to store water, offer protection from storms, mitigate floods, control erosion and 
stabilize local climatic conditions and lakhs of villagers are dependent on them. But 
they are world's most threatened places as a result of ongoing drainage, land 
reclamation, pollution and over exploitation of resources. Villagers do not protect 
them. Therefore, it is essential that we preserve and conserve these resources before it 
is too late. 
The intensive studies of all the large (Loktak and Pumlen) and small (Ikoppat, 
Waithoupat, Utrapat, Sanapat, Poiroupat, Ushoipokpipat and Loushipat) wetlands 
have revealed that they are under severe threats and some are on the verge of 
extinction. They are facing the problem of eutrophication, siltation, weed infestation, 
pollution, over exploitation etc. It is said that the Loktak lake, the largest freshwater 
lake of north-east India will soon be on the verge of extinction due to the construction 
of the Ithai Barrage. The ecological balance of the lake has been disturbed, 
agricultural lands have been submerged, fisherfolk have become jobless and in due 
course of time the lake will be left without water thus, not only affecting agriculture 
but also the whole biodiversity. The planners did not take into account the complex 
drainage pattern and the fragile ecosystem. Although half way through they realized 
that the lake did not have the depth to generate power as a result the Ithai barrage was 
constructed. All this turned out to be environmental disaster. The Pumlen lake is also 
facing similar problems. Some of the smaller lakes like Loushipat and Poiroupat have 
already dried up. While, the remaining smaller lakes Ikoppat/ Kharungpat, 
Waithoupat, Utrapat are also gradually drying up due to gluttonous exploitation of the 
invaluable lake resources; expansion of agricultural fields and human settlements. All 
these beautiful wealthlands are on the verge of extinction. These wetlands are in 
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urgent need of help. Conservation and management activities should be undertaken to 
check further degradation. 
In this chapter, an attempt has been made to suggest suitable measures for the 
management of the wetlands of the Central Valley. This chapter is based on both 
primary and secondary sources of data which was collected with the help of field 
surveys, discussions with local communities, NGO's, local clubs, officials and results 
obtained in the previous chapters. This chapter is divided into four parts (Figure 6.1). 
The first part deals with the ecosystem conservation, the second part deals with the 
sustainable resources development and livelihood improvement, the third part deals 
with the institutional development and the last part with the community participation. 
Figure 6.1: Sustainable Management of Wetlands in the Central Valley of 
Manipur 
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6.1 Ecosystem Conservation 
The conservation of ecosystem includes catchment conservation, water 
management and biodiversity conservation (Figure 6.1). 
6.1.1 Catchment Conservation 
The conservation of catchment includes measures for controlling soil erosion 
and management of shifting cultivation. 
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6.1.1.1 Measures for controlling soil erosion 
It includes afforestation and small scale engineering measures. 
6.1.1.1.1 Afforestation 
Due to jhumming (shifting cultivation) and other traditional agricultural 
practices the mountain slopes and the catchment areas of the lakes have become bare. 
This has led to rapid soil erosion which has helped in the siltation of the lakes. 
Afforestation and horticulture plantation should be practiced in the catchment area of 
the rivers particularly in Nambul, Nambol, Thongjaorok, Potsangbam and 
Ningthoukhong. Suitable species like bamboo, timber, cane, cardomon etc. should be 
planted in these areas. Horticulture plantation like that of banana, pineapple, plum, 
peach etc should be practiced in the sub-catchment areas of these rivers, in order to 
control soil erosion and to improve the economic conditions of the local communities. 
6.1.1.1.2 Small - scale engineering measures 
Small-scale engineering measures should be taken up for immediate control of 
soil erosion, landslides and to arrest the flow of silt from critical micro watersheds 
like Nambol, Thoubal, Iril, Thongjaorok, Ningthoukhong etc. The following activities 
are proposed to be undertaken in these critical micro watersheds like, contour 
trenching, contour bunding, construction of vegetative check dams, water harvesting 
structure etc. 
6.1.1.2 Management of//mm»im^/Shifting Cultivation 
Shifting cultivation otherwise called jhum in north-east is an agricultural 
system, which is characterized by rotation of fields rather than by crops. It involves 
slashing down of trees and bushes, burning them and then sowing crops. When the 
land stops giving returns the jhummias leave this piece of land and migrate to another 
land, where the same process of clearing the land is done. This method of cultivation 
is solely responsible for degradation, leaching, soil erosion, siltation of lakes - water 
bodies, floods, loss of biomass etc. Management of shifting cultivation is needed by 
development of settled agriculture, agro-forestry, social forestry and providing 
alternate source of livelihood. 
6.1.1.2.1 Development of Settled agriculture 
Jhum cultivation is the major cause for soil erosion. Sediments are brought 
down by the rivers and this has led to sedimentation of the floors of rivers and Loktak, 
Pumlen and other smaller lakes. An important step to be taken up to save these lakes 
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from drying is to encourage settled agriculture. Construction of bench terraces should 
be promoted especially in the sloping areas which are presently under shifting 
cultivation. The wet bench terraces can be used for cultivation of paddy while the dry 
bench terraces can be used for the cultivation of pulses, oil seeds, vegetables, 
medicinal and aromatic herbs. The activities to be undertaken are identification of the 
beneficiaries area for agriculture, training and transfer of technology, construction of 
bench terraces, provision of agricultural inputs, and construction of diversion canals 
to ensure adequate supply of irrigation to the terraces. 
6.1.1.2.1 Development of agro-forestry 
Agro-forestry measures should be promoted in sub-watershed areas of Loktak, 
Thoubal, Heirok, Imphal, Iril, Khuga etc. The activities to be undertaken should 
include plantation of rice, pineapple cultivation, banana plantation etc. which are 
suited to the soil, terrain, climate and there should also be maintenance of the old 
plantations. 
6.1.2 Water Management 
6.1.2.1 Enhancing water holding capacity of the lakes by desiltation, removal of 
phumdis, construction of silt detention structures and removal of man -
made barricades 
6.1.2.1.1 Desiltation of the lakes and drainage system 
Field surveys have shown that the lakes of the Central Valley i.e. Loktak, 
Pumlen, Ikoppat, Waithoupat, Utrapat etc. are silted and their drainage channels have 
also been choked due to heavy silation affecting water circulation and overall water 
holding capacity. In order to improve the water holding capacity and water exchange 
(inflow/outflow) of these wetlands, sediments should be removed from the lakes and 
from the drains with the help of dredging machines. The dredged material includes 
fine silt, which is very fertile. Part of the siU removed from this channel should be 
distributed to the farmers for spreading in their agricultural fields because the silt 
inflow increases the soil fertility. It can also be used for construction of embankments 
in the low lying stretches along the rivers/drains to control flooding. The dredged 
materials which comes out fi-om dredging in the inner part of the lake, specially from 
the Nambul river and Ishok drain can be used for creating small islands within the 
lake for development as habitat for waterbirds like Aethyaferina linn (Iruppi), Anas 
acuta (Meitunga), Anas querquedula (Surit angouba) etc. 
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6.1.2.1.2 Removal ofPhumdis 
Phumdis is no ordinary swamp but it consists of a thick mat of soil, humus and 
dead vegetation in different stages of decay, upon which reeds and grasses (up to a 
height of 5m) grow. The thickness of the mat varies from few cm to about 3m. It is 
porous and spongy biomass capable of floating due to buoyancy. The phumdis house 
a large number of aquatic, semi-aquatic and terrestrial flora and fauna. Phumdis which 
covered most of the lakres i.e. Loktak (47 per cent), Pumlen (58 per cent), Ikoppat (60 
per cent), Waithoupat (50 per cent), Utrapat (50 per cent), Ushoipokpipat (70 per 
cent) have led to choking of the drainage systems, thereby impacting the hydrological 
regimes of these ecosystems. So, there is an urgent need to remove the phumdis from 
these lakes. It can be removed by using both mechanical and manual methods. 
Mechanical methods involves pulling of phumdis near the lakeshore either manually 
or mechanically and them removed by Hydraulic Excavators and dumped in the 
lakeshore areas. The phumdis (including athaphums) could be flushed out of Loktak 
and Pumlen lake through Khordak channel into the Manipur / Imphal River, 
manually, involving the local communities. The phumdis, especially the athaphums 
can be cut into small pieces and dragged near the mouth of the Khordak channel 
during the lean period. With the onset of monsoon, the water level in the lake rises 
and the direction of the water flow is from the Loktak lake to the Manipur/Imphal 
River enabling automatic flushing of the phumdis. However, the gates of the Ithai 
Barrage Dam need to be opened during the period of flushing the phumdis out from 
the lake. 
6.1.2.1.3 Construction of silt detention structures 
Most of the sediments brought down into the wetlands are mainly by the 
rivers/drains. Sedimentation led to decreasing the depth of the lakes. There are about 
34 streams flowing into the Loktak lake direcfly from the western catchment and 
several other streams flow into the smaller lakes. In order to reduce the quantum of 
sediment inflow into the lakes, silt detention structures should be constructed on nine 
streams i.e. on Nambul, Thongjaorok, Awang Khujairok, Potsangbam, Kha 
Khujairok, Irumbi, Keinou, Nambol and Ningthoukhong which carry the maximum 
sediment load. 
6.1.2.1.4 Removal of man-made barricades 
Many man-made barricades in the form of fish farms, dykes etc. have been 
constructed in Loktak, Pumlen, Ikoppat, Waithoupat, Utrapat lakes etc. Fish farms 
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and dykes that obstruct the flow of water in the wetlands and reduce its water holding 
capacity should be dismantled and removed. 
6.1.2.2 Flood Mitigation 
Mitigation of floods should be done by early warning and flood forecasting, 
construction of pipe culverts and peripheral bunding. Development projects like dams, 
barrages, embankments and roads have contributed to the loss of flora and fauna. 
6.1.2.2.1 Early warning and Flood forecasting 
In order to control flooding in the surrounding villages around Loktak, 
Pumlen, Ikoppat, Utrapat, Khoidumpat lakes etc. a reliable flood forecasting and early 
warning system should be established. A reliable estimation of run-off by using 
suitably calibrated and validated rainfall runoff model to predict the quantum and time 
of flow from the catchment areas is essential for scientific barrage operation to reduce 
flooding should also be developed. Regulators to control flood should be constructed 
on the major rivers like Nambul, Nambol, Thongjaorok, Ningthoukhong etc. 
6.1.2.2.2 Construction of Pipe Culverts 
The construction of roads has led to the blockage of several drainage system, 
thereby inducing water logging and flooding in the peripheral areas of the lakes. In 
order to mitigate this problem, pipe culverts should be constructed to rehabilitate the 
drainage system. 
6.1.2.2.3 Peripheral Bunding 
Peripheral bunding should be constructed along the areas which are flooded 
around the Loktak, Pumlen, Khoidumpat, Ikoppat, Utrapat etc. In order to protect the 
settlements and agricultural fields fi-om getting flooded. 
6.1.2.3 Improvement of Water Quality in the Wetlands 
The quality of lake water should be improved by constructing sanitation units, 
solid waste management units by implementing Nambul Action Plan and by opening 
of Ithai Barrage Dam. 
6.1.2.3,1 Construction of Low Cost Sanitation units 
Due to poor or non existent sanitation facilities in the neighbouring villages 
around the Loktak, Pumlen, Ikoppat, Utrapat, Waithoupat etc. garbage/solid waste, 
waste water find its way into these lakes. Although these lakes are a main source of 
drinking water for the villagers but the water is contaminated and poisoned due to the 
sewage, garbage, excreta etc. so the lakes are in such a bad shape that they are not 
suitable for human use even for washing and cleaning purposes. Field surveys 
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revealed that some of the smaller lakes like Ikoppat, Waithoupat, Sanapat etc. are in a 
very bad shape, so low cost sanitation units should be undertaken to provide sanitation 
facilities to households currently without having access to sanitation. This will reduce 
leaching of nutrients in and around the Loktak and its associated wetlands. 
Community toilets at specific locations identified through field surveys should be 
constructed with the help of local communities. 
6.1.2.3.2 Implementation of Nambul Action Plan 
Analysis of water quality data collected by the Central Pollution Control 
Board (CPCB) with the help of State Board (Manipur Pollution Control Board, 
MPCB), and the SDWRML (1997) project has revealed that Nambul River along the 
Imphal city stretch is the highly and most polluted river of the state contributing 
maximum load of nutrients into the Loktak lake. According to the recommendations 
of CPCB, the National River Conservation Directorate (NRCD), Ministry of 
Environment and Forests (MOEF), Govt, of India, restoration of Nambul River should 
be taken up on a priority basis. Rehabilitation of water quality of Nambul river is a 
prerequisite for restoring of water quality of Loktak lake. 
6.L2.3.3 Community Based Solid Waste Management System 
Community based solid waste management system should be established in 
lakeshore villages to ensure hygienic conditions and to control the direct discharge of 
solid wastes into the wetlands. Mechanism should be developed for segregation of 
biodegradable and non-biodegradable wastes. The biodegradable waste is effectively 
converted into compost and fuel briquettes (a block of compressed coal dust). The 
non-biodegradable waste (plastic) should be recycled and used as a supplement for the 
virgin raw material for manufacturing of plastic products like carry bags, shoe soles, 
slippers etc. 
6.1.2.3.4 Opening of Ithai Barrage Dam 
The construction of Ithai Barrage Dam (1983) for hydro power generation 
brought drastic changes in the ecological character of the wetland ecosystem. This 
barrage should be opened during two period's viz. from January to April and from 
June to September to facilitate release ofphumdis, sediments and polluted water from 
the lake to downstream regions of Manipur river. It was highlighted that south-
easterly winds blowing during January to April will help in pushing out the phumdis 
from the lake to Khordak channel. Opening of the barrage during this period will thus 
help in removal of substantial amounts of phumdis from the lake. Similarly, greater 
179 
Chapter 6 - Sustainable Management of Wetlands in the Central Valley ofManipiir 
flow of water during monsoon supplemented with opening of the barrage will 
facilitate pushing phumdis out of the lake through the Khordak channel and also 
mitigate floods. 
6.1.2.4 Allocation of Water for Human needs and Ecological Purposes 
6.1.2.4.1 Upgradation of Water Allocation Plan 
Loktak Development Authority (LDA) and Wetland International South 
Asia (WISA) under the SDWRML Project (WISA &. LDA, 2004) had prepared a draft 
of Water Allocation Plan. The main objective of this plan was to provide a desirable 
quantity of water to all stakeholders on the principles of equity, reliability and 
predictability. It will focus on the right allocation of water at the right time for hydro 
power generation, irrigation, domestic water supply, flood control and ecological 
purposes. So, it is proposed to review and finalize the action plan with endorsement of 
the stakeholders through consultative mechanisms. Institutional mechanism along 
with appropriate policy and regulations will also be developed for the implementation 
of the plan. 
6.1.2.4.2 Rehabilitation of Maramba Maril for providing alternate route for fish 
migration 
The construction of Ithai Barrage blocked the migratory pathways of the 
riverine fish species from the Chindwin River into the Loktak and Pumlen Lakes. So, 
Maramba Maril channel should be rehabilitated by excavation of silt by connecting 
the fish routes to Loktak and Pumlen lakes. 
6.1.2.4.3 Construction of Regulators across Ungamel channel to regulate flow for 
habitat restoration of Keibul Lamjao National Park (KLNP) 
The future of Manipur's floating island is threatened by a power project in 
Loktak lake at Keibul Lamjao. The area was declared as the world's only floating 
national park (KLNP) in March 1997 and is the lone habitat of an endangered dancing 
deer ' Brow antlered deer' (Sangai). The water in KLNP always remained high owing 
to its closeness to the Ithai barrage, this has led to the thinning of phumdis which has 
directly threatened the sangai. The backflow from Ithai barrage through Ungamel 
channel during monsoon months also leads to flooding and submergence of phumdis 
in KLNP. This backflow water also contains high sediment concentration, which is 
responsible for silting up the Ungamel channel and the surrounding areas. In addition, 
the water quality in the KLNP area is highly deteriorated due to inadequate mixing 
and circulation pattern. It is proposed to construct a regulator across Ungamel channel 
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for habitat restoration of KLNP. The regulator will facilitate in preventing the 
backflow of water from Ithai during the monsoon seasons and prevent the KLNP from 
flooding, silting of Ungamel channels and submergence of phumdis of KLNP. During 
the lean seasons i.e. from January to April, it will help in lowering the water level in 
KLNP, thereby allowing the phumdis to be grounded. 
6.1.3 Biodiversity Conservation 
The biodiversity conservation of the Loktak lake and associated wetlands can be 
conserved through improvement of habitat in Keibul Lamjao National Park, eco-
development of the peripheral areas, conservation of water birds, floral diversity, 
ecotourism development etc. 
6.L3.1 Habitat Improvement of Keibul Lamjao National Park and eco 
development of the peripheral areas 
6.L3.L1 Habitat Improvement of Keibul Lamjao National Park 
The construction of Ithai Barrage has led to degradation of KLNP and has 
threatened the sangai population due to changes in habitat characteristics. A few years 
after it was declared extinct in 1951, the sangai was spotted in the floating island of 
Keibul Lamjao sanctuary. Their population has risen steadily mainly due to 
conservation efforts of the State Forest Department. Their habitat was protected. But 
now their nemesis has come in the form of Loktak Hydro-Electric Project (1983). The 
adverse effects of the project to the unique ecosystem were not taken into 
consideration during the planning stage. The protection measures undertaken by the 
Wildlife Wing, Department of Forest, Govt, of Manipur has led to the increase in 
population of the species. However, for long term management of the park, the 
problems of habitat degradation have to be addressed by integrating hydrological, 
ecological and socio-economic aspects. Regeneration of food and fodder plant species 
to restore habitat for sangai needs to be undertaken during low water level phase by 
using appropriate techniques. The activities for regeneration of food and shelter plants 
include plantation of food and shelter plants like Arundo donax (tou), Zizania latifolia 
(Kambong) etc. Plantation of suitable species along the boundary to control burning 
of old grasses to facilitate regeneration should be undertaken. 
There should be provision of alternate habitat for sangai species, since there 
might be wiped out by epidemic, natural calamity etc. from the Keibul Lamjao park 
area. So, a second home for the species is required to be located, preferably in and 
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around the Loktak lake. Maibam Phiimlak has been identified as an additional habitat 
ofsangai deer (Dey, K., 2003). 
6.1.3.1.2 Eco-development activities in Peripheral areas to reduce pressure 
Participation of local communities for conservation and protection of wildlife 
is important because of their dependency on the park for their livelihood. 
Improvement of livelihoods of the local communities will ensure their continued 
participation. The core zone area which is the habitat of sangai should be insulated 
against all commercial and destructive activities and accorded priority for protection 
of endangered species. Eco-development programmes should include the following 
activities, 
• providing alternatives for energy requirement by substituting use of flielwood by 
non-conventional energy sources such as biogas, solar cooker and solar lanterns, 
• efficient utilization of biomass through installation of smokeless chullahs 
• livelihood improvement programmes through the development of apiculture, 
promoting horticulture, mushroom cultivation and development of handicrafts and 
• development of social infrastructure - such as provision of safe drinking water, 
mobile medical camps, veterinary camps etc. 
6.1.3.1.3 Awareness Generation for Biodiversity Conservation 
KLNP is of great tourist interest due to its unique biodiversity. Several NGOs 
and local clubs are involved in conservation of^ sangai and KLNP. Sangai Protection 
Forum with the network of other NGOs has been working on conservation of sangai 
for last several years and has successfully controlled poaching of sangai in the park. 
The feasibility of application of communication, education and public awareness 
programmes as highlighted by Ramsar Convention should assess about the values and 
functions of the ecosystem and provide alternate incomes to the communities in an 
organized manner. Mainstreaming sustainable development within awareness 
generation programme needs to be undertaken. Activities undertaken for awareness 
generation may include; 
• making a film on sangai, KLNP and wildlife ofManipur, 
• organizing awareness camps, 
• setting a multimedia center along with cassettes / CDs of wildlife movies, T.V., 
VCR, 
• distribution of pamphlets/brochures/boarding/models. 
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• organizing workshop/seminar and training camps, and 
• organizing nature and environmental education camps 
6.1.3,1.4 Research and Monitoring 
Monitoring of habitat features using key indicators and periodic assessment of 
the impacts of strategies adopted should form the base for future management of the 
park. The following activities are proposed to be taken up; 
• ecological monitoring including animal census in alternate years by ground and 
helicopter survey and 
• detail research on food and feeding, breeding and gene pool of sangai. 
6.1.3.2 Conservation of Water Birds 
For the conservation of water birds monitoring of water bird population, 
conservation of habitats of the birds is necessary. 
6.1.3.2.1 Monitoring of Waterbird population 
A regular programme of monitoring of waterbird population is needed to 
define the conservation strategies, especially of winter migrants. Following activifies 
may be undertaken, 
• assessment of species distribution and its relationship with lake envirormient and 
• feeding, foraging and habitat relationships of critical species. 
6.1.3.2.2 Conservation of Waterbirds through protection and habitat Improvement 
Measures for conservation of waterbirds (Accipitergentilis schvedowi, Anas 
acuta, anas crecca crecca etc) in Loktak and associated wetlands should be undertaken 
with the participation of the local communities. Six spots in Loktak (Karang, Erak, 
Birhari pat, Pabot, Chinmang, Keibul Chinmang, Toya and Ungamel pat and Khordak 
pat), Pumlen and Khoidum pat have been identified as important waterbird areas 
wherein the following activities are proposed, 
• creation of community reserves in northern and eastern parts of KLNP for waterbird 
conservation consultation with local communities, 
• plantation of food species as wild rice and plants as Trapa natans (heikak), 
Nymphaea pubescens (tharo), Euryale ferox (thangjing), Nucifera (thambal) etc. in 
selected areas, particularly in the islands, and 
• habitat monitoring and evaluation involving the local communities, NGOs and 
school children should be done. 
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6.1.3.3 Conservation of floral diversity 
The primary objective of this component should be to consolidate information 
on plant diversity within wetlands using surveys and inventorization of indigenous 
knowledge base. The data base will also highlight endangered and endemic species 
(Trapa natans, Ipomoea aquatica, Plantago erosa etc) which need protection. The 
activities for conservation of floral diversity should include, 
• survey of Loktak, Pumlen and smaller lakes like Ikoppat, Waithoupat, Utrapat, 
Sanapat etc. to study their floral diversity, 
• assessment of distribution and abundance of rare, endangered, threatened and 
invasive species and 
• formulation of action plan for conservation of flora 
6.1.3.4 Eco - tourism Development 
6.1.3.4.1 Development of visitor education facilities 
Education and interpretation services are a fundamental component of a 
visitor's experience in a natural area. Plants for visitor awareness generation on the 
functions and values of wetlands and its conservation should be designed by keeping 
in mind the different groups like tourists, school children, youth, fishermen 
communities, women, decision makers, policy planners etc. Educating tourists and the 
agencies promoting tourism should be a major thrust of eco - tourism with the aim of 
minimizing environmental impacts and ensuring sustainability. The following 
facilities are proposed to be developed, 
• exhibition of posters, models, terrestrial birds, ecosystem food chain etc., 
• viewing gallery highlighting ecological, socio-economic and cultural aspects, 
• hydrological model of Loktak lake, Pumlen and smaller wetlands indicating the 
various hydrological influences including catchments, upstream dams, 
precipitation etc., 
• childrens's play area, 
• auditorium and 
• souvenir shops having wetland products, wetland biodiversity replicas, reading 
materials, photographs, maps etc., 
6.1.3.4.2 Development of recreational facilities 
The following recreational facilities may be provided, 
• board walk and nature trails. 
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• watch boat rides, 
• landscape gardens, 
• improving sport facilities 
• infrastructural development like communication and transportation facilities, 
accommodation, signages/signboards and boating and 
• publication of posters, brochures, booklets etc. about the wetlands. 
6.2 Sustainable resources Development and Livelihood Improvement 
6.2.1 Fisheries Development 
Fish being the main food of most of the people living here, plays an important 
role in ensuring overall nutritional security. Wetlands in the form of ponds, tanks, 
lakes, marshy areas, swamps, reservoirs are the key sources of fish for the state. Field 
surveys revealed that the villagers living around these wetlands are totally dependent 
on fishing because it is the only source of their livelihood. The state faces an annual 
deficit of around 4.4 kgs/capita (Department of Fisheries, Govt, of Manipur, 2006). 
Fisheries development programmes therefore emphasizes on enhancing fish 
productivity primarily through promoting scientific techniques of fish culture, 
consolidating the available infrastructure and implementing schemes for the welfare 
of fishermen. 
6.2.1.1 Development of Capture Fisheries 
The flowing activities are proposed for enhancement of fish yields through 
development of capture fisheries, 
• restocking of open water area of wetlands, 
• distribution of alternate crafts and gears to athaphum fishers and 
• promoting fish culture in pens 
6.2.1.2 Development of Culture fisheries 
The following activities may be undertaken for the development of culture 
fisheries, 
• distribution of fingerlings for stocking in culture ponds of the indigenous species 
like Labeo bata, Labeo angara, Labeo dero and Osteobrama belangiri, 
• demonstration programme for growing of minnows and live fishes in waterlogged 
areas and 
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• experimental breeding and field trial of clarias batracus and other native fishes in 
gene pool bank laboratory 
6.2.1.3 Community endorsed Fisheries Policy and Regulation 
To prevent indiscriminate fishing especially in breeding seasons a community 
endorsed fishery policy is required. Following activities may be undertaken, 
• formation of draft fisheries policy and regulation, 
• community endorsement, 
• State level committee, 
• National level steering committee and 
• fmalizafion of fisheries policy 
6.2.1.4 Re-establishment of Migratory Species 
The Manipur River joins Loktak lake through Maramba Maril channel which 
subsequently leads to Pumlen lake and ultimately to the Khordak point of Loktak 
lake. The construction of Ithai Barrage Dam has blocked the migratory fish route from 
the Chindwin -Irrawady system. The Maramba Maril channel is another migration 
path of all the indigenous species, which is proposed to be rehabilitated for re-
establishment offish migration. If this channel is excavated, a new migratory pathway 
will be opened for riverine fishes to migrate from Chindwin - Irrawady system to 
Loktak through Pumlen lake. 
6.2.1.5 Improvement of harvesting and marlceting infrastructure for the 
Fishermen 
The following activities are proposed to be undertaken, 
• provision of coated boat for the fishermen, 
• provision of motor boat for faster transportation of catch to markets, 
• provision of ice boxes for carrying fish and short term storing, 
• establishment of ice factories to provide ice slabs to the stake holders, 
• provision of community owned insulated vans for collecting the produce from the 
remotest parts, 
• establishment of fish processing units for drying, smoking, preparation of fish 
pickle, fish chips etc. and 
• provision of market facilities. 
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6.2.1.6 Strengthening of Co-operative societies for Fishermen and Farmers 
Formation and strengthening of co-operative societies for fishermen and 
farmers is essential for ensuring collective action for community based fisheries 
management. The following activities should be undertaken, 
• establishment of farmers field schools, 
• providing training to the community leaders on management and leadership, 
consultation meetings to address the conflict and other management issues, 
• workshops and seminars and 
• development of more co-operative societies and implementation of centrally 
sponsored schemes. 
6.2.2 Economic Utilization of Phumdis 
The best method used for degrading phumdis as applied by the Central 
Agriculture University, Imphal, in 2002 was, 
• phumdis have a great value as bio-fertilizers owing to its degradability. Phumdi 
along with rice bran ash should be used as a carrier for bio-fertilizer agents and 
• the fastest decomposition of phumdis took place when it was treated with 
cellulolytic 
While, several field level demonstrations under the SDWRML project has 
established the suitability of phumdi for use as biofertilizer and fuel briquettes as 
alternate source of energy. 
6.2.3 Livelihood Improvement 
6.2.3.1 Providing alternate and additional income generation 
There is an urgent need to develop alternate livelihood options for the 
marginal fisher folks for reducing pressure on natural resource. Field surveys revealed 
that 86 per cent of lakeshore communities living around the Loktak lake are totally 
dependent on it, 87 per cent on the Pumlen lake and 67 per cent on the smaller lakes 
(Table 5.8). Diversification and value addition of existing fisheries intervening 
through application of modem management system involving communities ad 
providing basic social infrastructure can complement the fisheries activities with a 
focus to attain food security as well as economic empowerment and self reliance. The 
following specific activities should be undertaken, 
• promoting paddy-cum-fish farming. 
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• demonstration programme for growing vegetable in embankments of agricultural 
fields, 
• demonstration programmes for pig farming along with fish culture, 
• dairy development programme, 
• poultry farming and 
• handicraft development of mushroom farming 
6.2.3.2 Improvement of Social infrastructure 
The following infrastructural facilities should be provided in the lakeshore 
villages, 
• rural markets should be strengthened, 
• pond based safe drinking water should be provided, 
• smokeless chullahs should be provided and 
• houses should be provided to phum hut dwellers. 
6.3 Institutional Development 
6.3.1 International and National Actions to Combat loss and degradation of 
Aquatic Ecosystems 
Ramsar Convention, convention on wetlands is an intergovernmental treaty 
which provides the framework for national action and international cooperation for 
the conservation and wise use of wetlands and their resources. It was signed in 
Ramsar, Iran, on 2"^ * February in 1971. the convention's mission "is the conservation 
and wise use of all wetlands through local, regional and national actions and 
international cooperation as a contribution towards achieving sustainable development 
throughout the world". Presently, there are 154 contracting parties to the convention, 
eith 1,674 wetland sites, totaling 150 million hectares, designated for inclusion in the 
Ramsar list of wetlands of international importance. Two of the main obligations 
accepted by these contracting parties are, 
• to designate at least one wetland in their territory for the 'List of wetlands of 
international importance' and to conserve the ecological character of listed sites; 
and 
• to make 'wise use' (sustainable utilization for the benefit of human kind in a way 
compatible with the maintenance of the natural properties of the ecosystem) of all 
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wetlands in their territory, whether or not they are designated for the Ramsar List, 
by developing national wetland policies. 
India joined Ramsar in 1981 and has 25 Ramsar wetland sites covering a total 
area of 6,77,131 hectares of which six wetlands - Keoloadeo National Park, 
Bharatpur and Sambhar (Rajasthan), Chilika (Orissa), Loktak (Manipur), Wullar 
(Jammu and Kashmir) and Harike (Punjab) have been designated as Ramsar sites. 
These sites receive technical and financial assistance for scientific management from 
the Central Government. 
The convention on Biological Diversity, adopted at the Rio Summit in 1992, 
has identified the conservation of biodiversity in coastal and marine ecosystems and 
in inland water ecosystems as priority areas for action. Several international bodies, 
notably Birdlife International, lUCN - The World Conservation Union, Wetlands 
International and World Wide Fund (WWF) have carried out major campaigns on 
wetlands and aquatic ecosystems in the last 20 years. 
In India, at national level, the Ministry of Environment and Forests has 
primary responsibility for conservation and wise use of aquatic ecosystems. 
Recognizing the importance of wetlands, a National Wetland Committee was 
constituted under the VII Five Year Plan to advise the Government on policy 
guidelines, identification of priority sites for intensive conservafion, monitoring the 
implementation of management action plans, research and inventory. A National 
mangrove Committee was also created. The two were amalgamated into a single 
National Committee for wetlands and Mangroves in 1992. 
At State Government level, steering committees have been constituted, 
consisting of members drawn from the state Govt. Department concerned with aquatic 
ecosystems and other experts on the subject. These committees are responsible of 
policy, and for monitoring of progress of the management action plans prepared for 
each individual ecosystem. The Ministry of Environment provides financial assistance 
to state Governments for carrying out activities for conservation and management of 
wetlands and mangroves. 
Much basic and applied research and information work (including public 
awareness campaigns and training courses) is carried out by the universities, institutes 
and conservation bodies such as Bombay Natural History Society and WWF - India, 
Salim AH Centre for Ornithology and natural History (SACON), Wildlife institute of 
India, National institute of Oceanography, central Inland Fisheries research Institute, 
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M.S. Swaminathan Research Foundation, Botanical survey of India and Zoological 
Survey of India, Space application centre and Centre for Environment Education. 
6.3.2 Institutional Arrangement in Manipur for Conservation and Management 
of Wetlands 
The development of an effective institutional structure is important for 
attaining the goal of protecting and rehabilitating the wetlands of central valley of 
Manipur. It should meet the following criteria, 
• establish the vision, framework and plan that will guide lake conservation in 
collaboration with local communities, 
• define the objectives and target the conditions that specify the optimum physical 
state of the lake so that the programmes should strive to achieve and maintain, 
• ensure that the mandate, policy and enabling conditions are in place to effectively 
implement plan to halt and reverse the decline of the lake, 
• ensure that a responsible authority has the mandate, statutory power and 
administrative and political support to coordinate with Manipur government 
agencies, donors and communities towards a common interest in consuming and 
rehabilitating the lake, 
• ensure that a responsible authority has the technical capacity in collaboration with 
other agencies, to effectively manage the lake for multiple purposes and benefits -
power, flood control, irrigation, fisheries, wildlife, biodiversity and rural 
livelihoods, and 
• ensure that there is a long - term basis for financing and sustaining the ongoing 
management programmes for Loktak wetlands. 
The main institutional problem is how to establish a financially management 
regime that effectively restores and maintains the ecological, social and economic 
values of the lake. The lake provides important economic benefits in the form of 
hydropower, flood control, agricultural production, fisheries etc. Ideally, some of the 
costs of managing the lake should be recovered from these resource beneficiaries. 
Most importantly, a mechanism to support a long -term management programme is 
essential if these lakes are to survive. 
Previous management plans for Loktak lake have failed to provide the 
necessary action to halt the degradation of the lake. Given the current trends in 
ecological conditions, there is an urgent need for targeted, managed interventions 
aimed at restoring the natural processes of the wetlands of central valley ofManipur. 
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The management strategy for Loktak and associated wetlands requires a clear 
statement of the desired and conditions from a physical, biological and socio-
economic perspective. The current uncertainties relate to water level operating rules, 
lake boundaries and storage capacity, wildlife population and habitat targets, fish 
production objectives, flood protection/mitigation standards, water quality standards 
etc. The management programme and institutional framework needs to be guided by a 
collective understanding of the final objectives and indicators of a rehabilitated 
Loktak lake. 
6.3.3 The Role of Loktak Development Authority (LDA) 
The State Government of Manipur is greatly concerned about the deteriorating 
conditions of the Loktak lake and have taken several measures for its management. 
The Loktak Development Authority (LDA) was established in 1986, under the 
Societies Act, with the objectives, "to check the fast deteriorating conditions of the 
Loktak lake and to bring about the improvement of the lake along with development 
in the filed of fisheries, agriculture, tourism and afforestation in consultation with the 
concerned Departments of the State Government". 
LDA is supported for conservation and management of Loktak lake by various 
State, Regional and Central govt. Departments which include mainly Ministry of 
Environment and Forests, Ministry of Finance, IX and X* Finance Commission NEC 
and State plan. The LDA consists of Engineering and Forests divisions. Additional 
divisions particularly Research and Monitoring, Fisheries etc. are being established in 
LDA to strengthen the implementation of the activities for conservation and 
management of the lake. 
Initiative taken by North Eastern Council (NEC) involved Water Power 
Consultancy Service (WAPCOS) India to prepare a report on the measures to develop 
and maintain lake ecosystem. An identification report on the development of Loktak 
lake was submitted by WAPCOS in May 1988. The report considered technical 
aspects of water master plan of the Imphal rivers of which Loktak is the sub - basin. 
The report suggested undertaking necessary surveys and studies to build up base line 
data. The LDA conducted hydrolographic surveys of the lake and its drainage system 
and analyzed every data for about three years with the support of NEC. These datas 
were send to WAPCOS in 1993, WAPCOS prepared a detailed project report for 
integrated development of Loktak lake sub - basin. It envisages hydrological studies, 
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silt control measures, soil conservation and tourism promotion environmental and 
ecological aspects. 
The approach in the WAPCOS conservation and management of lake was 
more for economic development rather than on conservation aspects. The report 
completely ignored the ecological aspects of management despite the recognized high 
biodiversity and its status as Ramsar site. The Govt, of India and WWF, India 
examined this report critically and pointed out that the implementation of the 
management plan as proposed in the WAPCOS report would result in physical and 
hydrological modification in the lake ecosystem and will have serious ecological 
implications. Thus, it was rejected. 
LDA has been involved for more than a decade in the management of the 
Loktak lake. The acquired several expertise's on various activities such as desiltation, 
deweeding, removal of phumdis in catchment area but the least, heavy machineries 
has been purchased for implementation of these activities. The main activities carried 
out in the last few years were, 
• survey and demarcation, 
• procurement of equipment for desiltation and deweeding i.e. dredger with 
accessories, harvester, hydraulic excavator, bull dozer etc., 
• removal of phumdis, 
• control of water hyacinth through released of weevils, 
• construction of silt detention structures across various streams and rivers draining 
into the Loktak lake from the direct catchment areas, 
• afforestation of critical catchment area by plantation of appropriate species of 
plants and fruit bearing trees and 
• soil conservation through engineering measures. 
Currently involved in developing strategies for conservation and management 
of the lake, the LDA approaches to a more operations focusing on erosion control, 
water regime management and community involvement for multiple objectives. It 
involves expanding the role of engineering operations was integrated with water 
management. The overall approach is to build technical and managerial capabilities in 
the LDA to addresses the issues of water management and sustainable utilization of 
the lake resources. The active participation of the local communities will be 
encouraged in planning, collection of data and developing strategies. 
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6.4 Community Participation 
No management programme for the wetlands is feasible unless it is 
community based. The political and security conditions in Manipur requires direct 
community involvement in watershed conservation, re - orienting fishing practices, 
agricultural encroachments, settlement, sanitation and drainage management towards 
a more sustainable course. 
The community development component should focus its activities on 
generating awareness about the goals, objectives and its components for the 
management of the lake. The main aspects should deal about the assessment of 
community structure, socio - economic status, resource utilization pattern, community 
needs and their aspirations. The participation of local communities in planning and 
management of the wetlands is crucial for its success. Because ensuring participation 
of all stakeholders requires understanding of their needs and sharing of authority and 
responsibility for resource management according to arrangements, which are 
understood and agreed upon by all parties. The ultimate objective of co - management 
is empowerment of impoverished majority, greater involvement of women, 
sustainability and system orientation. 
In a workshop on Management of Phumdis in Loktak lake held by the 
Wetlands International, South Asia (WISA) and Loktak Development Authority 
(LDA) the following programmes through community mobilizationwere initiated like, 
• large volumes of phumdis were removed from Moirangthem Maya through 
manual clearance, Ngami Lup of Thanga Moirangthem took the lead in this 
activity. Based on the success of this initiative, Ngami Lups of Komlakhong and 
Phoubakchao have also decided to undertake similar activities in their adjoining 
regions, 
• about 3.5 kms of Naoremkhong channel was cleaned by the Samushang, 
Shantipur, Toupokpi and Khuman Yangbi communities. This has facilitated 
movement of phumdis through the channel and reduced flash floods, which 
occurred commonly in these regions, 
• about 69 hectares oiphumdis were removed from Khordak and Ungamel channels 
with community assistance and 
• the fishermen {Ngami Lup) of Moirangthem cut athaphums in Manimgpat as an 
initiative to control/?/JM/W fishing in Loktak. 
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6.4.1 World Wetland Day and Loktak Day 
World Wetland Day is officially celebrated on 2"*^  February of every year, (the 
anniversary of the signing of the Ramsar Convention on Wetlands n 1971). This gave 
an opportunity to government organizations and citizens to undertake big and small 
actions intended to raise public awareness of wetland values and benefits in general 
and the Ramsar Convention in particular. So, it is celebrated by the different 
organizations like Ramsar Convention, Wetland International, WWF, etc. at the 
global level. 
In Manipur also, the World Wetlands Day is celebrated every year on 2"^ * 
February by different institutions and organizations like Loktak Development 
Authority (LDA), Manipur University, Manipur Wetland Society (MAWETS), 
Manipur Association for Science and Society (MASS) etc. On this occasion several 
events highlighting the close association of the communities with Loktak lake are 
organized including boat race, painting competition, display of wetland products, 
awareness generation meetings, displays and cultural programmes etc. In 2006, 
Manipur Wetland Society (MAWETS) celebrated World Wetlands Day with a state 
level students' seminar on 'Wise Use of Wetlands ofManipur' and fourteen selected 
students presented papers on the theme "Sustainable Development of the Lakes of 
Manipur" and cash prizes were awarded to all paper presenters. MA WETS have been 
implementing various activities on communication, education and public awareness 
for conservation and sustainable development of wetlands in Manipur. 
Loktak Day is celebrated on full moon every full moon night of October at 
Komlakhong and Thanga villages. Activities are organized by Loktak celebration 
committee, a federation of NGOs and Loktak Development organization. Several 
cultural programmes highlighting the close relationship of communities with Loktak 
Ima (the goddess of bounty) are held on this occasion. 
6.4.2 Communication, Education and Public Awareness (CEPA) 
For the sustainable management of the wetlands of the Central Valley of 
Manipur, the most important step should be close association of the Authorities with 
the local communities in making policies and programmes for their management. No 
policies and programmes can be successful without the cooperation of the local 
people. Field surveys revealed that most of the villagers are uneducated and there is 
indiscriminate utilization of the lake resources in order to survive. So, this CEPA 
(Communication, Education and Public Awareness) should focus on the management 
194 
Chapter 6 - Sustainable Management of Wetlands in the Central Valley ofManipur 
of Loktak and its associated wetlands on the awareness generation programmes etc. 
The main activities should be carried out about the development of the lake resources 
and organizing of nature camps. 
Ecotourism development and CEPA will go hand in hand to generate 
awareness about the activities carried out under the programme to sensitize the people 
at various levels about the need for conservation and management of the wetlands. 
Local clubs and youth centers will be employed in organizing rallies, nature camps 
etc. The resource material such as posters, brochures, pamphlets, education kits, will 
be developed highlighting the sustainable management of the wetlands and needs for 
their conservation. A newsletter should be periodically published to highlight the 
implementation of various specific activities to be undertaken such as, 
• educating the local communities, 
• organizing consultative meetings of authorities with the local people, 
• organizing awareness generation programmes, 
• organizing rallies, seminars, workshops involving the local organizations, NGOs 
and other stakeholders, 
• organizing nature camps for school children, 
• observation of world wetlands day and Loktak day 
• development of resource materials such as posters, brochures, pamphlets, 
education kits, 
• making films on the wetlands and 
• publication of newsletters etc. 
6.4.3 Strengthening the Capacity of LDA, Government agencies and Community 
Organizations 
Loktak Development Authority (LDA) is working on the development of 
Loktak lake but no other institutions or agencies are working on the conservation and 
management of Pumlen and other smaller lakes. So, separate institutions/ 
organizations should be set up for their management. Even LDA is working for the 
Loktak management but the lake is deteriorating day by day. So, some activities are 
proposed to be undertaken such as, 
• providing professional training an integrated lake management and managerial 
skills. 
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• providing professional training to LDA and other Government agencies staff in 
water management, 
• organizing exposure and training in community based development programmes 
and 
• setting up of separate organizations for the management of Pumlen and other 
smaller lakes like Ikoppat, Waithoupat, Sanapat, Utrapat, Ushoipokpipat etc. 
Conclusions 
Thus, it is seen that wetlands of Central Valley of Manipur play an important 
role in the social, economical and ecological character of the region. They provide 
various beneficial functions as physical/hydrological (flood mitigation, ground water 
recharge and discharge, water quality regulation, shoreline stabilization, storm 
protection, climate change mitigation etc.), biological (vegetation, habitats etc.), 
economic and ecological (fisheries, irrigation, energy production, tourism, recreation, 
transport etc.). A large population living around these wetlands depends on them for 
their livelihood. 
But in spite of having so many valuable functions, these wealthlands are often 
neglected and treated as wastelands. They are under severe threats both by natural 
(eutrophication, siltation, weed infestation etc.) and human factors (encroachments, 
pollution, overexploitation of lake resources, construction of dams etc.). All these 
factors have greatly affected the environment as well as human life (flooding of the 
surrounding lands, decrease in open lake water area, decrease in fisheries production, 
loss of biodiversity, affecting the ecology of National park, causing changes in 
occupational structure, unemployment problems, health hazards etc.). 
In order to prevent them from further degradation and loss, steps should be 
taken to improve their ecological character. Programmes should be launched for their 
management and conservation which is a must to maintain and sustain these wetlands. 
Various government agencies, private institutions, NGOs, local clubs have taken up 
several measures for its management. But the management programmes conducted till 
date has failed due to the absence of community participation. So, the management 
programmes should be focussed on four major aspects such as - ob ecosystem 
conservation including catchment conservation (measures for controlling soil erosion 
and management of shifting cultivation), water management (enhancing water 
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capacity of the lakes, flood mitigation, improvement of water quality, allocation of 
water for human needs and ecological purposes) and biodiversity conservation 
(habitat improvement of Keibul Lamjao National Park, eco - development of the 
peripheral areas, conservation of water birds, conservation of floral diversity, eco -
tourism development); sustainable resources development and livelihood 
improvement including fisheries development, economic utilization of phumdis and 
livelihood improvement; institutional development including international and 
national actions, institutional arrangement and the role of Loktak Development 
Authority and Commimity participation including organizing World Wetlands Day 
and Loktak Day, communication, education, public awareness and strengthening the 
capacity of LDA, government agencies and community organizations. 
Thus, the wetlands of the Central Valley of Manipur, which are of immense 
value and support thousands of lives, are on the verge of extinction. If these wetlands 
are not conserved and managed, the ecology of the state will be degraded and the 
people of the region will be adversely affected. There is an urgent need for their 
management and wise use of these valuable resources. 
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Conclusion 
The main conclusion which arises from the foregoing analysis is that: 
• Wetlands are the interface between land and water. These are among the 
most important and productive ecosystems on the earth. They are the 
corridors through which life evolved, prospered, came ashore and 
conquered the terrestrial areas. 
• Wetlands are the 'kidneys' of the biosphere as they moderate the flow of 
nutrients and silt from land to water by trapping them. They also have been 
called as 'biological supermarkets' because of the extensive food chain 
and rich biodiversity that they support. They provide unique habitats for a 
wide variety of flora and fauna. 
• Wetlands are distributed in all climatic zones of the earth except 
Antarctica. It occupies about 6 per cent of the total earth's land surface. In 
India, about 4.1 million hectares (0.44 per cent) is under wetlands 
distributed in different geographical regions. Wetlands of Manipur are 
mainly found in the Central Valley occupying about 2.36 per cent of its 
total area. 
• Wetlands are the most fragile ecosystems subjected to both natural (rising 
sea level, natural succession, hydrologic cycle, sedimentation, erosion etc.) 
and anthropogenic pressures (increasing human pressure, technical 
development, urbanization, economic growth etc.). About 50 per cent of 
the world's wetlands have been lost in the last century. The wetlands of the 
Central Valley are under severe stress and are on the verge of extinction. 
• So, there is an urgent need to conserve and manage these valuable 
resources from further degradation by planning suitable measures for its 
preservation, conservation and management before it is too late. 
Manipur is an isolated hill grit state lying in the north eastern corner of India 
along the Indo - Myanmar border with Imphal as the state capital. It could be broadly 
divided into two - the hilly region and the valley region. About 90 per cent of the 
state is mountainous and the rest is shared by the lacustrine plain of central or Imphal 
valley. 
The Central Valley of Manipur (93° 42' to 94° 11' E and 24° 41' to 25° 06' N) is a 
more or less flat area spreading over 2,238 sq. km. It has more than 10 per cent of the 
total area and nearly 59 per cent of state's population (Census of India, 2001). It is an 
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oval shaped valley with an irregular outline enclosed by eastern and western hills. It is 
a high floodplain with an elevation of about 760 metres above the mean sea level. The 
valley comprises of four districts namely, Imphal east, Imphal west, Thoubal and 
Bishnupur districts. Major physiographic features of the valley are the numerous 
streams and rivers (namely, Imphal, Nambul, Nambol, Iril, Sekmai, Thongjaorok, 
Kongba, Lilong, Merakhong etc.) arising from the hills on all sides and many shallow 
lakes and marshes in the interfluvial areas (namely, Loktak, Pumlenpat, Waithoupat, 
Ikoppat/Kharungpat, Utrapat, Sanapat, Ushoipokpipat, Poiroupat, Loushipat etc.). 
The author selected the Central Valley of Manipur as her study area because she 
belongs to this area and she is much aware of the deteriorating condition of the 
wetlands and the important role played by them in the social, economical, biological 
and ecological security of the region. So, conserving and managing of these wetlands 
is today's need. Different types of work were undertaken on the different lakes such 
as 'Study of Nutrient Enrichment in Loktak lake with reference to Biological Indices' 
(Shymananda, R.K.,1991); 'Impact of Loktak Hydel Project on the Environment of 
Manipur' (Tombi, S.H.,1992); 'Phytosociology, Primary Production and nutrient 
status of macrophytes of Loktak lake, Manipur' (Devi, N.B., 1993); 'Distribution, 
Primary Production and Nutrient status of macrophytic communities in Waithou lake' 
(Devi, O.I.,1993); 'Loktak Lake' (Shymananda, R.K. & Tombi, S.H., 1994); 
'Ecological Studies of the Freshwater macrophytes in Utrapat lake' (Devi, K.I., 
1998); 'Limnological studies of Pumlen lake - a major freshwater wetland of 
manipur' (Jaichandra, S.M.,1998); 'Macrophyte Ecology of Poiroupat Lake' (Usha, 
Kh.,2002);' Vegetational Structure and Primary production of the Macropytes in Ikop 
lake' (Nivanonee, Ch.D., 2002). But all these were undertaken on a particular lake 
and till date no work has been undertaken on the management of all the wetlands of 
the central valley. It is high time that people should realize the necessity of 
management of these wetlands. It is noteworthy that unless requisite investigations 
followed by action programmes on management and conservation is taken, the 
deteriorations of these existing wetlands would continue and many of the lakes will 
become 'wastelands' or they might vanish. 
The author has made extensive use of primary data. Assessment of all the 
wetlands of the Central Valley was done with the help of field surveys. All the lakes 
whether big or small (Loktak, Pumlen, Ikoppat/Kharungpat, Waithoupat, Utrapat, 
Poiroupat, Sanapat, Loushipat and Ushoipokpipat) were selected for in-depth study. 
199 
Conclusion 
About 21 villages located around and dependent on these lakes were selected for in-
depth study and from each of the selected village, 10 per cent of the total households 
were randomly selected and sampled. The total sample size consisted of 9 lakes, 21 
villages and 962 households. Information regarding the general observations of the 
selected villages/ sampled households - about their age, religion/caste, educational 
status, size of family; household environmental conditions - housing type, water 
supply, sanitation conditions, electricity etc; livelihood pattern - occupational status, 
source of income, income status etc.; utilization of lake resources, threats, impacts to 
these wetlands etc. and management measures etc. was gathered through 
comprehensive survey of 962 households with the help of questionnaire interviews. 
Local communities, fishermen, fish sellers, government officials etc. were also 
interviewed. Field work was conducted during the years 2005 and 2006. Other 
relevant information was also gathered from secondary sources. 
In the foregoing chapters, we were trying to analyze the data to test the 
hypothesis that we set before us while undertaking this work. The following general 
conclusions were drawn from the study. 
1. An Overview of Wetlands 
Wetlands are "areas of marsh, fen, peatland, or water, whether natural or 
artificial, permanent or temporary, with water that is static or flowing or fresh or 
brackish, or salt including areas of marine water the depth of which at low tide does 
not exceed 6 m". These are all submerged or water - saturated lands, natural, inland, 
permanent or temporary, static or dynamic, vegetated or non -vegetated, which 
necessarily have a land - water interface. 
Wetlands could be classified as inland and coastal wetlands, which are further 
sub - divided into natural inland wetlands (lakes or ponds, ox - bow lakes or cut - off 
meanders, waterlogged abandoned quarries, ash ponds or cooling ponds), natural 
coastal (estuaries, lagoons, creeks, backwaters, bays, tidal flat/mud flats, 
sand/beach/spit^a^, coral reef, rocky coast and mangrove forest) and man -made 
coastal wetlands (salt pans and aquaculture ponds). 
In India, wetlands are distributed in different geographical regions, ranging 
from cold arid zone of Ladakh to wet Imphal, jfrom the warm and arid zone of Gujarat 
- Rajasthan to the tropical monsoon - based regions of central India and the wet and 
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humid regions of southern peninsula. Kamataka has the largest area under both 
natural (3,946 sq. km) and artificial (5,391 sq. km) wetlands, while, Mizoram has the 
least of both natural (0.36 sq. km) and artificial (0.36 sq. km) wetlands. 
About 99.81 per cent of the wetlands in Manipur are found in the Central 
Valley, while, the rest are located in the hilly areas. Wetlands of Central Valley cover 
nearly 21 per cent of the total geographical area of the valley region. Bishnupur 
district has the largest are under wetlands (38 per cent) followed by Thoubal district 
(37 per cent), Imphal east and Imphal west (25 per cent). 
2. In-depth Investigation of the Loktak lake 
Loktak lake (93° 46'E to 93° 55'E and 24° 251^ to 24° 42'N), the largest 
freshwater wetland in the north-eastern India, is located about 38 km south of imphal 
city and lies in the Bishnupur district. It has a total area of 287 sq. km and has direct 
catchment area of 1,040 sq. km. and indirect catchment area of 7,157 sq. km. 
This lake comprises of 63 small adjoining lakes. Phumdis are the characteristic 
features of the lake which covers about 47 per cent of the lake area. The lake receives 
water from the inflow of various rivers/streams (52 per cent), direct precipitation (25 
per cent) and link channels (23 per cent). Altogether 42 rivers or streams flow into the 
lake either perermially or seasonally. Nambul and Nambol are the important rivers 
which falls into the lake, while, other smaller rivers are Ningthoukhong, Khujairok, 
Thongjaorok, Potsangbam, Moirang, Naga, Sekmai etc. Khordak channels, Ungamel 
channels and Phoubakchao canals serve as both inlets and outlets of this lake. These 
rivers bring heavy load of pollutants into the lake firom domestic sewage, municipal 
wastes, chemical fertilizers from agricultural fields, industries etc. and contribute 
significantly to deterioration of water quality of the lake. The physico - chemical 
parameters of the lake indicated that this lake is eutrophic and polluted lake. The lake 
with its numerous floating mats/phumdis covers a variety of habitats, which sustains 
rich biological diversity. About 288 floral species comprising of 80 terrestrial, 52 
aquatic, 124 marsh and 32 plankton species are found in the lake. About 48 species 
colonized the phumdi of the lake. The faunal species comprises of 458 species of 
which there are 247 vertebrates (6 amphibians, 117 aves, 61 Pisces, 32 reptiles and 31 
mammals), 165 invertebrates (16 annelids and 149 arthopods) and 46 zooplankton (10 
protozoa, 14 rotifera, 12 cladocera and 10 copepoda). 
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This lake is referred to as the Hfeiine of Manipur because of its importance and 
usefulness to the people such as water supply, power generation, food crops, 
biodiversity, recreation etc. The people living around this lake are totally dependent 
on it for their survival. About eight villages located around and dependent on the lake 
were selected for in - depth study. The total sample size consisted of 377 households 
having a total population of 2,551 persons. Their dependency ratio was 86 per cent. 
Field surveys revealed that there was lack of basic social facilities and amenities such 
as education (49 per cent were educated), drinking water (54 per cent depend on lake 
water, 14 per cent on tube well water, 13 per cent each on municipal tap water and 
river water, 3 per cent each on pond and hand pump water), sanitation (no toilet, 
drainage and garbage disposal facilities), markets etc. About 78 per cent of the houses 
were of kutcha type, 14 per cent were pucca and 8 per cent were floating huts. Most 
of the workers depend on the lake and most of them were involved in fishing (31 per 
cent), fish marketing (20 per cent), both fishing and agriculture (16 per cent), 
agriculture (8 per cent), fish farming (6 per cent) and ferrying (4 per cent). This shows 
the total dependency of the villagers on the lake. Very few villagers were involved in 
weaving (6 per cent) and other activities such as carpenters, drivers, shopkeepers etc 
(6 per cent). 
3. In-depth Investigation of the Pumlen Lake 
Pumlen lake, the second largest freshwater wetland of Manipur, is situated in 
the lowlands of the Central Valley of Manipur. It is about 40 km from Imphal and lies 
in the Thoubal district. It has a total area of 32.26 sq. km. and has a direct catchment 
area of 127.75 sq. km and indirect of 335.45 sq. km. 
This lake is a conjoined lake formed by Khoidumpat in the north, Lamjaopat 
in the north - east and Pumlen main basin in the south. It is associated with about 26 
different lake basins from all sides. Of the total lake area, 58 per cent is covered by 
phumdis, 41 per cent by open water area and 1 per cent by islands. The lake receives 
water from precipitation, surface run-off, from the northern agricultural fields and 
indirectly from Sekmai and Manipur rivers. The various human activities in and 
around the lake e,g, the uncontrolled use of fertilizers, pesticides etc. in the 
surrounding agricultural fields, throwing of domestic, municipal and industrial wastes 
into the lake greatly influences the physico-chemical characteristics of the lake. This 
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affected the water quality and productivity of the lake to a great extent and this may 
cause water pollution and eutrophication of the lake. This lake is a eutrophic lake 
which is invariably shallow and rich in plankton. The lake is rich in biodiversity in 
terms of flora and fauna. The floral species consists of 194 species comprising of 95 
marginal/marsh species, 15 floating leaved species, 14 emergent, 10 free - floating, 9 
submerged species and 52 species that colonize the phumdis. About 244 faunal 
species comprising of 46 species of invertebrates (6 annelids, 32 arthopods and 8 
molluscs) and 198 species of vertebrates (48 fishes, 6 amphibians, 18 reptiles, 106 
birds and 20 mammals) were found. 
Pumlen lake plays an important role in the socio - economic life of the people. 
Two villages which were located and dependent on this lake were selected for in -
depth study. The total sample size consisted of 24 households having a total 
population of 233 persons. Their dependency ratio was 87 per cent. Field surveys 
revealed that about 75 per cent of the houses were of kutcha type, 17 per cent pucca 
and 8 per cent were floating huts. There is lack of basic social amenities and facilities 
such as education (44 per cent were educated), safe drinking water (42 per cent 
depend on hand pump water, 37 per cent on pond water and 21 per cent on lake 
water), sanitation (no toilets, drainage and garbage disposal facilities), markets etc. 
Most of the respondents depend on the lake and were involved in fishing (29 per 
cent), both fishing and agriculture (25 per cent), fish marketing (17 per cent), 
agriculture (9 per cent), fish farming (6 per cent), ferrying (4 per cent) etc. and very 
few respondents were involved in weaving and other activities such as carpenters, 
drivers, shopkeepers and as government employees. 
4. In - depth Investigations of the smaller lakes - Ikoppat/ Kharungpat, 
Waithoupat, Utrapat, Poiroupat, Sanapat, Ushoipokpipat and Loushipat. 
Ikoppat/ Kharungpat, Waithoupat, Utrapat, Poiroupat, Sanapat, Ushoipokpipat 
and Loushipat are the smaller lakes of Central Valley which existed since time 
immemorial. Ikoppat/ Kharungpat lies in the south-eastern part of Imphal at a distance 
of about 40 km in Thoubal district, Waithoupat is situated at about 17 km from 
Imphal in the Thoubal district, Utrapat is located on the south - western side at a 
distance of about 20 km from Imphal in the Bishnupur district, Poiroupat is located 
about 15 km to the south - east of Imphal in the Imphal east district, Sanapat is 
located at a distance of about 32 km south - west of Imphal in the Bishnupur district. 
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Ushoipokpipat is located at a distance of about 16 km from Imphal and lies in the 
Thoubal district and Loushipat is situated about 40 km from Imphal in the Thoubal 
district. 
These smaller lakes are the seasonal marshy land areas, which are flooded 
during the rainy season mainly through precipitation as well as by local rivers which 
flows into them such as Wangjing, Arong, Imphal, Thoubal, Ningthibi canal, 
Wakching Hirel, Tungkhul drains etc. All these lakes are old eutrophic lakes which 
usually dry up during the lean season. These lakes support a rich variety of flora and 
fauna. About 151 floral species (29 species in Ikoppat, 34 species in Waithoupat, 26 
species in Utrapat, 30 species in Poiroupat, 32 species in Sanapat) comprising of 
submerged, rooted submerged, floating leaved, free - floating, emergents etc. and 71 
faunal species (71 species in Poiroupat) are found in these lakes. 
These smaller lakes also play an important role in the ecological processes and 
functions of the lake ecosystem being of great economical and cultural significance to 
the people. Eleven villages located around and dependent on these lakes were selected 
for in - depth study. Their dependency ratio was 67.26 per cent and total sample size 
consisted of 561 households having a total population of 3,496 persons. Filed surveys 
revealed that there is lack of basic facilities and amenities such as drinking water (38 
per cent on municipal tap water, 31 per cent each on hand pump water and pond 
water), proper sanitation facilities), markets etc. About 84 per cent of the houses were 
of kutcha type, 12 per cent pucca and 4 per cent were floating huts. Most of the 
houses were electrified. Most of the workers depend on these lakes and practice 
mostly agriculture (24 per cent). Due to the seasonal nature of the lakes, a small 
percentage was involved in fishing, fish farming, fish marketing (8 per cent each). 
People were also involved in other activities which were not directly dependent on the 
lake such as weaving (8 per cent) as carpenters, shopkeepers, drivers etc. (14 per 
cent). 
5. Functions of Wetlands 
Wetlands are 'wealthlands' or 'biological supermarkets' because of the 
extensive food chain and rich biodiversity that they support. They are also called as 
'kidneys' of the landscape as they function as the downstream receivers of water and 
waste from both natural and human sources. They stabilize water supplies, thus 
204 
Conclusion 
ameliorating both floods and drought, cleanse polluted waters, protect shorelines and 
recharge groundwater aquifers. Field investigations revealed that the wetlands of the 
Central valley of Manipur provide different beneficial functions, 
1 Physical /Hydrological 
• Flood mitigation - The Manipur river, which drains in the whole of the Central 
Valley is the only outlet and is unable to carry the large volume of water 
generated during the peak flows in the monsoon season. All the wetlands namely, 
Loktak, Pumlen, Ikoppat/ Kharungpat, Khoidumpat etc. which are located on 
either side of this river served as moderators of flood by accommodating the 
spillage. 
• Groundwater recharge and discharge - Loktak and associated wetlands are also 
fed by groundwater discharge from the western and northern higher slopes. They 
stored water during the rainy season and contribute to the recharging of the 
groundwater. 
• Water quality regulation - wetlands help in improving the water by filtering 
sediments and nutrients from surface water. 
• Climate change mitigation - It helps in managing green house gases and buffering 
climate change. It helps in stabilizing local climatic conditions, particularly 
rainfall, temperature etc. The Central valley experienced an annual rainfall of 
98.81 cm in 1992, 97.39 cm in 2003, 90.28 cm in 2006 and annual temperature of 
2 °c to 34 °c in 1992, 3 °c to 31 °c in 2003 and 2 °c to 32 °c in 2006. 
2. Biological 
It provides habitat to both floral and faunal species. Loktak lake provides 
habitat to 288 floral and 458 faunal species, while, Pumlen lake provides habitat to 
194 floral and 244 faunal species and other smaller lakes provide habitat to 151 
floral and 71 faunal species. 
3. Economical and Ecological 
• Food - the lakes provides food to the people. Some floral and faunal species 
found in the lakes are used as food. About 40 species ach in Loktak and Pumlen 
lake and 60 species in the smaller lakes are used as food. 
• Fisheries - more than 100,000 people living around the Loktak Lake, 23,000 
people living around the Pumlen lake and 11,750 people living around the Loktak 
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lake, 29 per cent ach around Pumlen lake and smaller lakes are engaged in fishing 
activity. 
• Irrigation - It provides irrigation to 24,000 hectares of agricultural land around the 
Loktak lake and 6,603 hectares around the Pumlen lake. 
• Energy production - Nearly 105 MW of hydro - electricity is generated by Loktak 
Hydro - Electric Project. 
• Drinking water - about 54 per cent sampled households depend on Loktak lake 
and 21 per cent households on Pumlen lake for drinking water from lakes. 
• Tourism and recreation - tourist and recreation centers which are very popular are 
Sendra, Thanga, Karang, Moirang town, Keibul Lamjao National Park, Phubala, 
Tokpa Cheeng, Hapcha island, Chingjao islands, Kaina hill, Waithoupat, Ikoppat. 
• Transportation - these lakes are used for the purpose of transportation. Boat, 
ferries are used for transporting people, fish catch, paddy, reeds, fodder etc. About 
4 per cent each of the sampled households living around the Loktak and Pumlen 
are engaged in ferrying. 
6. Threats to Wetlands 
Inspite of having so many valuable functions these wetlands are often 
neglected and treated as 'wastelands'. Field investigations revealed that they face 
severe threats both from natural and more from anthropogenic pressures. The natural 
threats faced by them are, 
• Eutrophication of the lakes - water temperature, turbidity, electricity, PH, BOD, 
free CO2, inorganic phosphate phosphorous and Nitrate N2 values shows that all 
the lakes of the Central Valley are eutrophic, 
• Siltation of the lakes - about 336,325 tons of silt is annually deposited into the 
Loktak lake by Nambul, Nambol, Awang Khujairok, Thongjaorok, Ungaml, 
Khordak and Potsangbam. Manipur, Sekmai rivers and other streams deposit silt 
into the Pumlen lake. Arong, Wangjing Heirok, Sekmai rives, Ningthibi canal, 
Tungkhui drains etc. deposit silt into the smaller lakes, 
• Weed Infestation - Phumdis covers about 47 per cent of the Loktak lake, 65 per 
cent of the Pumlen Lake and nearly 58 per cent of the smaller lakes 
The anthropogenic threats are: 
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• Encroachments - encroachment by the local communities for agriculture, 
settlements, construction of roads, aquaculture (5 per cent of the sampled 
households living around the Loktak lake, 6 per cent around the Pumlen lake 
and 7 per cent around the smaller lakes are engaged in aquaculture activities) 
were observed, 
• Pollution of the lakes - untreated sewage, domestic waste, solid wastes, 
industrial sewage, chemical fertilizers from agricultural fields are brought by 
the rivers. This falls into these lakes, thus polluting the water of the lake 
• Overexploitation of the lake resources by the local communities - about 86 per 
cent of the sampled households living around the Loktak lake, 87 per cent of 
the sampled households living around the Pumlen lake and 67 per cent of the 
sampled households living around the smaller lakes depend on the lakes and 
exploit the resources, 
• Construction of Dams - among the seven river valley projects, Loktak Lift 
Irrigation Project is a major on, while the remaining six are medium and small 
ones. Ithai Barrage Dam was constructed in the downstream of Manipur as a 
part of Loktak Lift Irrigation Project. It was commissioned in 1983 for 
generating hydro electricity by maintaining the water level of the Loktak and 
Pumlen lake as a reservoir. But it has brought drastic changes in the 
hydrological regimes of though lake thereby impacting the wetlands of the 
Central Valley. 
7. Impacts of Wetlands 
The wetlands are under threat from various sources and this has brought about 
gradual changes. The normal condition has steadily deteriorated. Thus, the 
degradation of the wetlands of Central Valley has put several impacts on the lake 
ecosystem and on the livelihoods of a large population depending on the various lake 
resources for sustenance. Field investigations revealed that the key impacts are' 
• Flooding of the agricultural fields and villages - About 80,000 hectares of 
agricultural fields and 41 villages located near the Loktak lake; 25,000 
hectares of agricultural fields and 20 villages located near the Pumlen lake and 
nearby agricultural fields and villages of the smaller lakes usually got flooded 
during the rains. 
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Decrease in on water area - During 1989 - 2002, there was a decrease of 41 
sq. km of open lake water area in Loktak Lake, 1989 - 1999 about 8.35 sq. km 
decrease in Pumlen Lake and about 3 sq. km decrease in Ikoppat was 
observed. 
Decrease in fisheries production - During 1991 - 2001, a decrease of about 3 
per cent of fisheries production in Loktak lake has been observed and also a 
decrease in fisheries production in Pumlen lake have disappeared. 
Loss of Biodivrsity - About 23 floral and 34 faunal species in Loktak lake and 
5 fish species in Pumlen lake has been observed. 
Ecology of Keibul Lamjao National Park - Keibul Lamjao National Park, the 
lone habitat of an endangered 'Brow antlered deer' (Sangai) has been affected 
due to the maintenance of constant water level for Loktak hydro electricity. 
During winter season, the phumdis sink to the floor of the lake and gather 
nutrients from there and after the rains, they resurface again. The sangai is 
well tuned to this rhythmic rise and fall of its habitat. When the phumdis start 
sinking, the sangai moves to the upper reaches of the park. But due to this 
constant high water level, phumdis no longer sink, and are deprived of 
nutrients. Thus, they are dying. The vegetations which serve as the food and 
shelter for the deer could not grow properly. 
Changes in Occupational structure of the communities - Due to inundation of 
large agricuhural fields after construction of Ithai Barrage, a large farming 
population has shifted to fisheries as the primary source of income. 
Unemployment problems - Due to high incidence of floods agriculture could 
not be practiced and a decrease in production of fish has caused 
unemployment problems to the people living around the lakes. Cattle rearing 
is also not possible due to unavailability of grazing grounds and the high level 
of the water of the lakes. 
Health Hazards - the contamination of water due to discharge of human 
wastes, untreated sewage, dumping of garbage, and absence of adequate 
sanitation facilities has led to severe health hazards. The most frequently 
reported diseases were jaundice, typhoid, cholera, cold, fever etc. About 54 
per cent of the sampled households living around the Loktak lake, 21 per cent 
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of the sampled households living around the Pumlen lake depend on the lake 
water for drinking and domestic uses are facing health problems. 
8. Sustainable Management of Wetlands in the Central Valley of Manipur 
Thus, it is seen that wetlands of Central Valley play an important role in the 
social, economical and ecological character of the region. At the same time, they are 
facing severe threats and are treated as 'wastelands'. So, in order to prevent them 
from further degradation and loss, steps should be taken to improve their ecological 
character. The State Government of Manipur is greatly concerned about the 
deteriorating conditions of the Loktak lake and have taken up several measures for its 
management. Loktak Development Authority (LDA) was established for the 
development and management of the Loktak lake. A number of NGOs like Manipur 
Wetlands Society (MAWETS), Manipur Science and Society (MASS), local clubs are 
also working for the management of these lakes. But no registered body has been 
established for the management of the smaller lakes. Management programmes 
conducted till date has failed due to the absence of community participation. So, 
programmes should be launched for their management and conservation which is a 
must to maintain and sustain these wetlands. On the basis of intensive case studies 
and threats faced by these wetlands, the management programmes should be focused 
on four major aspects such as; 
1. Ecosystem Conservation 
• Catchment conservation - measures for controlling soil erosion and management 
of shifting cuhivation 
• Water management - enhancing water capacity of the lakes, flood mitigation, 
improvement of water quality, allocation of water for human needs and ecological 
purposes 
• Biodiversity conservation - habitat improvement of Keibul Lamjao National Park, 
conservation and development of the peripheral areas, conservation of water birds, 
conservation of floral diversity, eco - tourism development 
2. Sustainable Resources development and livelihood improvement 
• Fisheries development 
• economic utilization ofphumdis 
• Livelihood improvement 
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3. Institutional Development 
• International and national actions 
• Institutional arrangement 
• The role of Loktak Development, NGOs and local clubs 
4. Community Participation 
• Organizing World Wtlands day and Loktak Day 
• Communication, education and public awareness 
• Strengthening the capacity of LDA, government agencies and community 
organizations 
Thus, the wetlands of the Central Valley of Manipur are of immense value and 
support thousands of lives are on the verge of extinction. If these wetlands are not 
conserved and managed, the ecology of the state will be degraded and the people of 
the region will be adversely affected. So, these wetlands have to be saved at all costs. 
There is an urgent need for their management and wise use of the valuable resources. 
However, there is need for integration of social, economic and ecological aspects to 
ensure sustainable development of the lake resources. Community Participation is the 
most important component of any endeavor for wetland management. All these 
require broader planning and integration of catchments with the management of the 
water body. 
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Appendix I: List of Floral and Fauna! species of Loktak lake 
A. Floral species of Loktak Lake 
(1) Terrestrial Species (80) 
SI. No. 
] . 
2. 
J . 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
o o 
-)-). 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
Scientific Name 
Acacia Arabica willd 
A. farnesiana willd 
Achyranthesaspera Linn 
Aeschynomena aspera Linn 
Ageratum conyzoides Linn 
Albizzia lucida Beath 
A. Odoratissima 
Amaranthus Spinosus Linn 
A. tricolor Linn 
Ardisis Solanacea (Koir) Roxb 
Artemisia mlagirica(clarke) pamb 
Bauhinia malabrica Roxb 
B. Purpusea Linn 
Bombax malabric Roxb 
Cannafeclida sal 
C. indica Linn 
Canthiiim graciper Kurz 
Cassica bicapsularis Linn 
C. didy mobatrya 
C. hirsute Linn 
C. occidentalis Linn 
C. Sop her a Linn 
C. tora Linn 
Celosia argetea Linn 
Clerodendon glandulosum coleb ex. wall 
C. indicum(L) 0. kuntze 
C. viscosum vent 
Commelina oblique F. Ham ex. D. Don 
Dactyloctenium aegypti 
Datura Suravendens willd 
Desmodium gyraas 
D. heterophyllum D.C. 
Duranta repens Linn 
Erigeron bonarieasis Linn 
E. multiradiatus Benth 
Euphorbia hirta Linn 
E. thymifolia Burm 
Fieus glomerata Roxb 
F. hispida L.f. Lina 
Gallium melluga L 
Gentiano terella Rottb 
Grangea Cusimbua (D.Don) Moore 
G. maderaspatana (poir) DC 
Helianthus annum Linn 
Common Name 
Gum Tree (Babul) 
Sweet acacia 
Chircita 
Sola pith 
Goatweed 
Black Siris 
Prickly amaranth 
Amaranth 
Malabr Mountain 
ebony 
Camels' foot tree 
Red silk cotton 
Indian Shot 
Western Sanna 
Foetid Cassia 
Tube flower 
Tree datura 
Indian telegraph 
plant 
Golden dew drop 
fig 
Sunflower 
Local Name 
Chingonglei 
Kayel Khujil 
Chingonglei Angouba 
Khongjainapi 
Khok 
Chenkruk Tingkhong Panba 
-do-
Laibak-ngou 
Chingthrao 
-do-
Tera 
Laphurit Hangamapan 
Laphuirt angangba 
Lam-hebi 
Thonam 
Kuthap 
Kuthap angouba moirang 
khanambi 
Moirang khanambi 
Pungphai 
Sagoidak 
Sampakpi 
Samballei 
Pekang Leiton 
Tengnou 
Heibung 
Ashi-heiburig 
Tera paibi 
Numitlei 
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45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
(2) Aqi 
SI. No. 
(A) 
1. 
2. 
J . 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
(B) 
1. 
2. 
3. 
Heliotropium ovalifolium Forsk 
Impatiens balsamina Linn 
I. tomentosa Heyne 
Laggera pterodonta Benth 
Lantana camara Linn 
Leucasuspera Spreng 
Liuderni aragallis(Buren) pennel 
Machura Cochin chinensis (Lour) Comer 
Mimosa pudica 
M. pudica Linn 
Mosta ocymeides Buck. ex. Benth 
Phyllanthus debilis Ham 
Pinnus kesia Roule ex Gordon 
Plantage eresa wall 
Rhushookeri Sahni & Bahel 
R. Semilata Murr 
Salix terasperma Roxb 
Senecio densiflorus wall ex Hook 
S. saxatilis wall. ex. DC 
Sesbania Sesban(Linn) Merr 
Solanum khsianum L.B. clarke 
S. miricanthum Dunan 
S. nigrum Linn 
Spondias pinnata kurz 
Slathytarpheta indica vahl 
Tridax procumbens Linn 
Triumfera anna(Linn) 
T. imentosa Norenha 
T. imombioidea facq. 
Vrena lobata Linn 
Vernonia bracteate wall ex. C.B. clarke 
Veronia patula(Dry land) Merrill 
Vitex negundo Linn 
V. trifolia Linn 
Wendlandia globrata DC 
Yanthium Strumarium Linn \ 
latic Species (52) 
Scientific name 
Emergent Macrophytes (15) 
Alisma plantago-aquatica Linn 
Ceratopteris thalictroides Brogn. 
Hemiphragma heterophyllum wall 
Hygrorhiza aristata (Relz) Nees 
Ageratum conyzoides Linn 
L rugosa (Roth) Merill 
L. Sessiliflora (vahl) Bl 
Monochoria hastaefolia presl 
M. hastate (L) Solms 
Oryza rufipogon Griff 
0. Sativa Linn 
Ranunculus Sceleratus Linn 
Saggitaria guayanensis HBK 
S. Sagittifolia Linn 
S. Sinensis Linn 
Submerged Macrophytes (12) 
Ceratophyllum demersum Linn 
Hydrilla verticillata(L.f.) Royle 
Hydrolea Zeylanica (L) vahl 
Balsam 
Sensitive plant 
Khasl pine 
Willow 
Common Sesban 
Black night shade 
Indian hoglum 
Aron's rod 
Spiny cockle 
Aramina/cadillo 
Chinese chaste tree 
Cockle barr | 
Common Name 
Water plantain 
Rice/paddy 
Indian buttercup 
Arrow head 
Arrow head 
Hydrilla 
Kheyang 
Kheyang 
Kangphal Ikaithabi 
Uchan 
Yempat 
Heimang 
-do-
Uyuin 
Chu-churamei 
Lam-khamen 
Leipung khanga 
Heining 
Sampakpi 
Sampakpi 
Sampakpi 
Urikshibi 
-do-
Phiga 
Hameng sampakpi 
Local Name 
Kakthrum 
Ishing yempat 
Debo manbi 
Kakla 
Kabokang laba 
Wainu chara 
Phou 
Lallu-cauba 
Koukha 
Koukha 
Koukha 
Charang 
Charang 
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4. 
5. 
6. 
7. 
8. 
9. 
10 
11 
12 
(C 
1. 
2. 
J . 
4. 
5. 
6. 
7. 
8. 
9. 
(D 
1. 
2. 
J . 
4. 
5. 
6. 
7. 
8. 
9. 
10 
11 
12 
13 
14 
15 
16 
Najas graminea Del 
Najas minor All 
Nechamandra alternifolia (Roxb) Thw 
Otelia alismoides pers 
Potamogeton Crispus Linn 
P. Linceus Linn 
Potamogeton pectandrum pair 
P. Pusillus Linn 
Vallisneria Spirals Linn 
1 Free-Floating Macrophytes (9) 
Azolla pinnata R. Br 
Eichhornia Crassipes (Mart) Solms 
Lemna perpusila Torr 
Pistia Stratiotes Linn 
Riccianatans corda 0. Kuntze 
Ricciocarpus natans Linn 
Salvinia Cucullea Roxbex Bory 
S. natans Hoffin 
Utricularia flexousa vahl 
I Floating-Leaved Macrophytes (16) 
Euryaleferox Salisb 
Marsilia minuta Linn 
M. quadrifoliata Linn 
Nehimbo nucifera varalba Roxb 
N. nucifera var ruba Roxb 
Nymphaea micrantha Guill & pers 
N. nouchali Burn 
N. piibescans willd 
N. rubra Roxb 
N. stellata willd 
Nyinphides aristete(Roxb) 0. kuntze 
N. indicum (Linn) 0. kuntze 
N. hydrophyllum (Lour) 0. kuntze 
Neptunia prostrata (Lamk) Bail 
Potamogeton aodosus poir 
Trapa nataus Var Bispinosa Linn 
eel grass 
Waterfem/water velvet 
Water hyacinth 
Duck weed 
Water lettuce 
Water fern 
Velvet weed 
Bladder mod 
Gorgan nut 
Four leaved water clover 
White lotus 
Red lotus 
Water lily 
Redwater lily 
Water lily 
Red water lily 
Blue water lily 
Snow flake 
Snow flake 
Pond weed 
Water chestnut 
—• 
Lairenchak 
Lairenchak 
Kangmacha 
Kabokang 
Kangmacha 
Kangjao 
Kangmacha 
Kangmacha 
Kang borobi 
Kangmacha 
Charang kokphabi 
Thangjing 
Ishing yensang 
-do-
Thambal angouba 
Thambal angangba 
Nilakamal 
Thariktha angangba 
Tharo 
Tharo angangba 
Thariktha 
Tharomacha 
Ngachak komol 
Tharomacha 
Ishing Ikaithabi 
Heikak 
(3) Marsh species (124) 
Sl.No. 
1. 
2. 
J . 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Scientific Name 
Abelmoschus esculensius (L) Moench 
Acarus calamus Linn 
Achryanthes aquatica R. Br. 
Adenostema Lavenia (Linn.) 0. Kuntze 
Ageratum conyzoides (Linn) 
Alocasia indica 
Alpinia galangal (L) Willd 
Alternantheraphiloxeroides (Mart) Griseb 
A. repens (Linn) 0. kuntze 
A. sessils (Linn) R. Br. 
Amaranthus spinosus Linn 
A. tricolor Linn* 
Ammannia multiflora Roxb. 
Anaphalis araneosa DC 
A.cinamonia C.B. Clarke 
Artemisia nilagrica (Clarke) pamp 
Arundo donax L 
Aryyrea nerosa (Burmf) Boj 
Axonopus sp. 
Benincasa kisipida (Thunb) cogn 
Common Name 
Lady.s finger 
Sweet flag 
Sheel ginger 
Giant reed 
Ash gourd/wax 
gourd 
Local Name 
Bhelandri 
Ok-hidak 
Khongjainapi 
Singju pan 
Pullei 
Kabonapi 
Phakchet 
Chengkruk Tingkhang panba 
Chengkruk Tingkhang panba 
Laibakngou 
Luwang-tou 
Uri-tujombi 
Turbot 
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21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
Blainwillea acmella (Linn) phill 
Brynopsis lociniosa Naud 
Butomopsis lanceolanta kunth 
Caldesia pernassifolia Linn. 
Carex crucinta wahl 
Carex sp. 
Centella asiatica (L) urban * 
Cocinia indica wight & Am 
Coix aquatica Roxb. 
C. lachrymaljobi Linn 
Colocasia esculenta 
Commelina appendiculata C. B. Clarke 
C. benghalensis Linn 
C. paludosa Bl 
Cost OS speciosus (kaen) smith 
Crispis silhetensis Hook 
Crotolaria alata F. Ham. Ex. Roxb. 
C. juncea Linn. 
Croton benplendianum Baill 
Cymbopogon nadus (L) Rendle 
Cynodon dactylon (L) pers 
Cyperus brevifolius (Rottb) Hask 
C. corymbosus Rottb 
C difformis Linn 
C. globosus Allioni 
C.platystilis R. Br. 
C. rotimdus Linn. 
Dichrocephala Latiofolia DC 
Dioscorea aleta Linn 
D. bulbifera Linn. 
D. glibra Roxb. 
Dry m aria cor data willd 
Eclipta alba Linn 
E. prostata Linn. 
Echinochloa stagnina Retz 
Enhydra fluctuans Lour 
Equisetum debile Roxb. Ex. Voucher 
Hyeragrostris gangetica 
Erianthus arundinaceus (Retz) jeswiet 
Erianthus procerus (Roxb) Raizada 
Erigeron banariensis (Linn) 
E. multiradiatus Benth 
Eriocaulon sieboldianum seib& zuc 
E. trunactum F. Ham ex. Mart 
Euphorbia hirta Linn * 
Fimbristylis aestivalis vahl 
Heydichium ronarium koenig 
H. spicatum Buch Ham 
Hydrocotulejavanica Thumb 
H. sibthorpoides Lamk 
Hymenachne assamica Hitch 
Imperata cylindrica Linn 
Ipomea aquatica Forsk** 
I. cirica (Linn) 
/. quamoclit Linn 
Isachne himalaica Hook 
Leersia hexandra sw. 
Limnophila cordifolia (colsm) Herr. 
Slough grass 
Indian pennywort 
Ivy gourd 
Job's tears 
Taro (common 
arum) 
Day flower 
Citronelia grass 
Durba grass 
Nutsedge, motha 
grass 
White yarn 
Hosetail 
Ginger lily 
Spiked gingerlily 
Kwakthabi 
humdang 
Peruk 
Tayal 
Chaning 
Lampal 
Wangdeng khoibi 
Wangdeng khoibi 
Wangdeng khoibi 
Khongban takhellei 
Lam hawai 
U -hawaimaton 
Phum-ha 
Haona charot 
Tingthou 
Chumthang 
Chumthang 
Chumthang 
Chumthang 
Chumthang 
Chumthang 
Laliukhok 
Ha 
Phum-ha 
Phum-ha 
Tandan mathi 
Phumkhokchang 
Laliukok-uchi shumbul 
Singmut 
Komprek tujombi 
Lai utong 
Singnang 
Singnang 
Loklei 
Takhellei 
Lai peruk 
Lai peruk 
Hup-laba 
Kolamni 
Choura 
Singmut 
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79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 
L viscosa willd. 
Ludwigia claveliannia Gomez dela Manza 
L. octovalis var sessiliflora Raven (Mich) 
L. parviflora Roxb. *** 
Lygodium japonicum (Thumb) SW 
Lysimachiajctvanica Bl. 
Milania micrantha kunth 
Narenga porphyrocoma (Hance) Bor 
Oenanthe javanica (Bl) D. C. 
Oryza minuta 
0. perennis 
Oryza nifipogen Griff 
Panicum paludosum Roxb. 
Paspalum scorbiculatum Linn. 
Persicaria chienensis (L) Gross 
P. perfoliata (L) gross 
Phragmites karka (Retz) Trin 
Polycarpan indicum (Retz) Merr 
P. indicum (Retz) Merr 
Polygonum barbatum Linn. 
P. lapathifolia (L) S.F. Gray 
P. oreintale Linn. 
P. plebium R. Br. 
Polytoca digitata (L.f.) Druce 
Ptereduin aquilinum (Linn) kuhn 
Pteris cretica lim 
p. quadriaurita Retz 
Riimex mari timus Linn 
R. nepalensis spreng 
R. vesicarius Linn 
Saccharum munja Roxb 
S. spontaneum Linn. 
Sacciolepsis myosuroides (R.Br) Camus 
Scirpus stranarium L 
Selaginella amphyphylla Alston 
Setaria pallidefusca schum 
Sida acula Berm 
S. chomboilifolia 
Siegesbeckia orientalis Linn. 
Sonchiis wighlianua D.C. 
Sphaeranthus indicus (Linn) 
Sphenmeris chinensis Linn 
Thespesia diviricata DC 
Tridax procumbens Linn 
Triumphelta rhomboidefolia 
Zizania latifolia (Turez) Handlearz 
Drop wort 
Nodding reed/reed 
Oriental pepper 
Alpine knot weed 
Thatch grass 
Cattail millet 
Ishing kundo 
Debo 
Ishing kondol 
Komprek tujombi 
Wainuchara 
Komprek 
Wainuchara 
Yengkhuman /Leibung tharam 
Lilhar 
Tou/tourel 
Yelling 
Chakhong manbi 
Chakhong 
Phakchet 
Lai-chakhrung 
Torong khonchak 
Torong khonchak 
Torong khonchak 
Khoimom 
Mom 
Hup 
Hup 
Sampakpi 
komthokpi 
Sampakpi 
Sampakpi 
Ishing kambong 
Source: (1) Tombi S.H. (1991), 'Bio-ecology of the seriously endangered Brow-Antiered Deer, Cervus eldi eldi in 
its only natural habitat, Keibul Lamjao Manipur, with reference to its conservation'.Final Technical 
Report Department ofEnvironment, Govt, of India. 
(2) Based on Field Survey, (2005-2006 
(4) List of Phytoplankton species (32) 
(a) Chiorophyceae (12) (b) Myxophyceae (10) 
/. Ankistrodesmus sp. 
2. Botryococcus sp. 
3. Chlamydomonas sp. 
4. Chlorella sp. 
5. Oedogoium sp. 
6. Oocyst is sp. 
1. Anabaena sp. 
2. Aphanizomenon sp. 
3. Chroococcus sp. 
4. Coelosphaerium sp. 
5. Merismopedia sp. 
6. Micrismopedia sp. 
Ill 
7. 
8. 
9. 
10. 
11. 
12. 
Pediastrum sp. 
Scenrdesmus sp. 
Stauras sp. 
Tetradesmus sp. 
Ulthrix sp. 
Volvox sp. 
7. Nostoc sp. 
8. Oscillatoria sp. 
9. Phormidium sp. 
10. spiruUna sp. 
(c) Bacillariophyceae (7) 
/. 
2. 
i. 
4. 
5. 
6. 
7. 
Asterionella sp. 
Cyclotella sp. 
Cymbella sp. 
Fraglaria sp. 
Melosira sp. 
Navicula sp. 
Synedra sp. 
(d) Euglenophyceae (3) 
1. Euglena sp. 
2. Phacus sp. 
3. Trachelomonas sp. 
Source: (1) Tombi H. S., and Shyamananda, R.K., (1994) 'Loktak Lake Manipur World Wide Fund 
for Nature India- New Delhi 
(2) Based on Field Survey , (2005-2006) 
(5) Floral 
Sl.No. 
1. 
2. 
J . 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
34. 
35. 
36. 
species that colonize the phumdi of Loktak Lake (48) 
Scientific Name 
Alpinia galangal Linn. 
A. niga Gaertn Linn. 
A Iternanthera philoxeroides 
Argyrea nerosa Burmf. Boj. 
Arundrodonax Linn. 
Azolla pinnata R.Br. 
Carex indica Linn. 
Colocasa alat F. ham 
C. esculent a Linn. 
Coix lecryna-jobi Linn. 
Croto lariajuncea Linn 
Cymbopogan nardus Linn Rendle 
Cynodon dactylon Linn. Pers 
Cyperus dijformis Linn. 
C.rotundus Linn 
Desmodium motorium Merr 
Eichhornia crassipes Mart 
Eichinoloa stagnina Retz 
Erianthus arundinaceus Retz 
E. procerus Roxb. 
Enhydafluctuans Lour 
Hedychiun coronarium Koenig 
Imperata cylindrical Linn 
Ipomoea aquatica Forsk 
Jussiaea repens Linn 
Leersia hexandra SM>. 
Mikania micrantha kunth 
Monochoria hastaefolia presl 
M. hastate (L.) solms 
Oenantherajavanica (Bl) 
Persicuria chinensis (L) H. Gross 
P. perfiliata Linn. H. Gross 
Phragmites karka Retx. Trin 
Pistia stratiotes Linn. 
Polygonum barbatum Linn. 
P. orientalefinn chakhong \ 
Common Name 
Sheel ginger 
Giant reed 
Water fern 
Slough grass 
Taro (common 
arum) 
Durba grass 
Water hyacinth 
Ginger lily 
Drop wort 
Nodding reed/reed 
Water lettuce 
Local Name 
Chaning 
Pullei 
Kabonapi 
Uri-tujombi 
Luwangtou 
Kangmacha 
Humdang 
Lam hawai 
Lampal 
Chaning 
U-hawaimaton 
Haona (charot) 
Tingthou 
Chumthangmanbi 
Chumthang 
Lam hawai 
Kobokang 
Hup 
Singmut 
Singang 
Komprek tujombi 
Loklei 
Ee 
Kabokang 
Kolamni 
Choura 
Uri-hingchabi 
Kakla 
Kabokang 
Komprek 
Yengkhuman 
Lilhar 
Tourel (tou) 
Kangjao 
Yellang 
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37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
P. plebejum R. Br. 
P. posumbu buck Ham. ex. D. Don 
Rumex nepalensis spreng 
R. Maritinus Linn. 
R. vesiarius Linn. 
Saccharum munja Robx. 
S. spontaneum Linn. 
Sacciolepis myosuroides R. Br. 
Salvinia cucullata Roxb. 
S. natans Hoffin 
Setaria pallidefusca schumach 
Zizania latifolia tTurez 
Alpine knot weed 
Water fern 
Velt weed 
Phakchet 
Yeliang 
Tarong khongchak 
Tarong khongchak 
Tarong khongchak 
Khoimom 
Mom 
Hup 
Kangmacha 
Kangmacha 
Hup 
Ishing kundo 
Source: (1) Tombi H. S., and Shyamananda, R.K., (1994) 'Loktak Lake Manipur World Wide Fund 
for Nature India- New Delhi 
(2) Based on Field Survey, (2005-2006) 
B. Faunal Species of Loktak Lake 
(1) List of Vertebrates (247) 
(a) Amphibia (6) 
SI. No. 
1. 
2. 
3. 
4. 
5. 
6. 
(b)Aves(ll 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
II. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24, 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
Scientific Name 
Bufo melanostictus Schneider 
Hyla arborea ** 
Polypedates leucomystax 
Rana ligrina Daudin 
Rana limnocharis weigmann 
Rhacophorus leucomystax Graven horst 
7) 
Acridolheres tristis Iristis Iristis Linn 
Aegilhina tiphia Linn 
Alanda gulgula Franklin ** 
Amanrornis phoenictirus phoenicurus pennant 
Anas acuta Linn (M) 
Anas clypeta Linn (Ki) 
Anas crecca crecca Linn (M) 
Anas penelope Linn (M) 
Anas poecibrhyncha poecibrhyncha J.R. Foster 
Anas quequedila Linn (M) 
Anas strepera strepera Linn (M) 
Anser anser rubriorstris swinhoe (M) 
Anser indicus latlntm (M) 
Ardea alba molesta J.E. Gray 
A. Cinera linn 
Ardeola baches Bonaparte 
Ardeola grajii sykes 
Aythyaferira Linn (M) 
A.nyroca Gulden staedt (M) 
Bambusicole fychii hopkinsoni*** 
Batrachostomus hodgsoni hodgsoni G.R. 
Gray*** 
Buteo buteo Japanicus Temm. & Schleg 
Bubo flavipes Hodgson 
Bubonepalensis nepalensis Hodgson 
Bubulcus ibi Linn 
Centropus simensis intermedius Hume 
Cerylendis lenennalanura Reichenback 
Columbo pullehicollis blyth 
Corvus macorhynchos levaillantii Lesson 
Coturnix Cotumix Coturnix Linn 
Coturnix C.japonica Temm & Schleg 
Dendrocygne Javanica Horsfield (LM) 
Dendrophasa bicincta bicincta (LM) 
Dicrunus annecuns Hodgson 
D. hottentottus hottentottus Linn. 
Local Name 
True toad 
True toad 
True toad 
Indian bull frog 
Paddy field frog 
Chunam frog 
Indian myna 
Common iora 
Lesser skylark 
White breasted water fern 
Pintail 
Shoveller 
Common tent 
Wigeon 
Spotted bill duck 
Blue winged teal 
Gad wall 
Eastern graylag goose 
Bar headed goose 
Eastern large egret 
Grey heron 
Chinese pond heron 
Indian pond heron 
Common pochard 
White eyed pochard 
Assamese bamboo patridge 
Hodgson's frogmouth 
Buzzard 
Tawny fish owl 
Forest eagle owl 
Cattle egret 
Crow pheasant 
Pied kingfisher 
Ashy wood pigeon 
Eastern jungle crow 
Common grey quail 
Japanes grey quail 
Crow billed drongo 
Spangled drongo 
Common Name 
Hangoi porabi 
Hangoi tangsang 
Hangoi porabi 
Moreh hangoi 
Hangoi Konde 
Hangoi sempak 
Chonga angangbi 
Shaubeega 
Tinkhaklen 
Uren-konthou 
Meitunga 
Nganu-khara 
Nganu-surit 
Thangongmal 
Nganu-khara 
Surit angouba 
Nganu thoidingam 
Meitunga 
Lam kanga 
Loklenba 
Ushai 
Urok lamprai 
Urok lamprai 
Iruppi 
Iruppi 
Wakrek 
godwinausten 
Sumbong 
Umaibi 
Urak maku ningthou 
Sandung il 
Nongoubi 
Nongoubi 
Lam -khunu 
kwak 
Sorbol 
Sorbol 
Charoi 
Charoi 
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D. odsniesalbrictus Hodgson 
Duciila aenes syhatica Tickell 
D. Bandu griscicacapilla Walden 
Egretta garzetla Linn. 
E. intermedia intermedia wagler 
Emicurus leshicanlti indicus Hartert 
E. Schistecens Hodgson 
Ephippiohymhus asiaticus Latham 
Excalfactoria chinensis chinensis 
Falco biarmicusjugger J.E.Gray *** 
FrancoUnus fanoUnus Linn 
F. fanolinus melanotus Hume 
F. pinta taenus phayrei Blyth 
Fulica atra atra Linn (M) 
Gallicrex cinerea cinerea Gamelin 
Gallinago Gallinago Gallinago Linn. 
G. Solitaria Solitaria Hodgson 
Galtinula chlropus indica Blyth 
Callus gallus spaliceus Bonnaparte 
Gracula reliopiosa intermedia A. Hay 
Grus monacha Temminck***(LM) 
Grus sharpii Blacford (LM) 
Halicyon smynensis Linn. 
Hirundo daurica Linn. 
Macropygia Unchallilusalia Blyth 
Metopidius indicus Latham 
Milvus migrans Boddaert 
M. migrans govinda sykes 
Monaracha Zurea Boddaart 
Motacilla caspica Gamelin 
M. citreola pallas 
M. maderas patensis Gmelin 
M. alba Linn 
Miiscadivora cenea sylvatica 
Netta rufinapalla (M) 
Neltapus cormandelianus Gmelin 
Nyclicorax nycticorax nycticorax Linn. (M) 
Oenopopelia tuanquebaria humilis 
Oriolus oriolus kundoo sykes 
O. zanthornus zanthornus Linn. 
Passer domesticus indicus jardine & selby 
P. rutilans intensoir Rothschild 
Pelecanus onocrotatus Linn. 
Perdicula manipurensis manipurensis Hume 
Piciodes cathapharius pyrrthaarox Hume 
Pluvialis dominica fuha Gmelin 
Polyplectron bicalcartum bakeridewe 
Porphyria porphyria Latham 
Psittacula cyanocephalia Linn (LM) 
Psittacula eupatria Linn (LM) 
P. Krameri Dcopoli*** 
Pycnonotus Jacosus monticola Linn 
Rhodoness caryophyllacea Latham *** 
Rhostratula benghalensis benghalensis Linn. 
Sar cogyps calvus scopoli*** 
Scolapax rusticola rusticola Linn. 
Sphenocereus apicaudus 
Spilornis cheela cheela Latham 
Streptopelia chinensis scopli 
Streptopelia orientalis agricola Trickeli 
Streptopelia orientalis meena sykes 
S. Xanthocycla 
Sturnis contra superciliaris Blyth 
S. malabaricus Gmelin 
S. pagadamm Gmelin 
North Indian black drongo 
Green imperial pigeon 
Grey headed imperial pigeon 
Little egret 
Median egret 
Leschenault's forktail 
Slaty backed stork 
Black necked stork 
Lagger falcon 
Black francolin 
Assam black patridge 
Burmese francolin 
coot 
Water cock 
Pintail snipe 
Eastern solitary snipe 
Indian moorhen 
Burmese red jungle fowl 
Northern hill myna 
Hooded crane 
Burmese sarus 
Smyrna kingfisher 
Daurian swallow 
Bar-tailed cuckoo dove 
Bronze winged jacana 
Black kite 
Black napped blue fly 
catcher 
Grey wagtail 
Yellow headed wagtail 
White pied wagtail 
Red crested pachard 
Cotton pygmy goose 
Night heron 
Charoi 
Naganu porom 
Cheklaobi 
Urel 
Urel 
Layel 
Chonga amubi 
Wainuman 
Wainuren 
Ngarakpi 
Sembang 
Lam-khunu 
Thamnachabi 
Umaibi 
Umaibi 
Khambrangchak 
Khambrangchak 
Khambrangchak 
Khambrangchak 
Iruppi 
Pedrakot 
Chongkhu 
Yunnan cinnamon tree 
sparrow 
White or rosy pelican 
Manipur painted quail 
Eastern golden plover 
Bhutanese peacock pheasant 
Indian purple moorhen 
Assam red whiskered bulbul 
Pink headed duck 
Painted snipe 
Wood cock 
Crested serpent eagle 
Spotted dove 
Western turtle dove 
Burmese pied myna 
Greyhead myna 
Blackhead myna 
Warak-sandang 
Uphong 
Sorbol amuba 
Nong-gang 
Layel 
Umu 
Khoining 
Nganu kokngangbi 
Kangdruk 
Sabal kang-druk 
Umaibi linphabi 
Lam-khunu 
Lam-khunu 
Chongarangbi 
Chonga 
Chonga 
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Syramalicus humane humane Hume 
Tadorna tadorna Linn (m) 
T. ferrugiea pallas (M) 
Tringa tetanus eurhims oberholser 
Teron apicauda Blyth 
T. bicincta bicinctajerdon 
T. curvirostra nipalensis Hodgson 
T. pompadora phayrei Blyth 
Turnix maculates maculatus 
T. Suscilator bliimbipes Hodgson 
T. Sylvalica dussumier Temminck 
Turnix tanki tanki Blyth 
Tyto alba scopoli 
T. alba stentens Harterl 
Upupa epis longirostris jerdon** 
Venellus cinereus Blyth 
V. indicus atronuchalus Jerdon 
isces (61) 
Acanthopthalmus pangia Ham 
Amblypharyngodonmola Ham. 
Anabas oligolepsis Bloch 
A. testudineus Bloch 
Aorichthys singhala sykes** 
Bagarius Bagarius Ham** 
Barilius basna Ham 
B. bendelisis Ham 
B. bola Ham 
B. gatensis Val 
B. gitttatus Day 
Botia hymenophysa Bleeker 
Catla catla 
Chanda nama Ham 
Channa orientalis schm. 
C. Punclatus Bloch 
C. striatus Bloch** 
Cirrhinus mrigala Ham 
C.reba Ham 
Clarias Batrachus Linn 
Colisa faciatus Bloch 
C. sata Ham 
Crossocheilus latius Ham 
C. latius latius Ham 
Ctenopharyngodon idella Val. 
Cyprinus carpio var. nodus Bloch 
C. Carpio var. Communis Linn 
C. Carpio var. Specularis Lacepede 
Esomus altus Blyth 
E. dancricus Ham 
Eutropichthys vacha Ham** 
Gagata cenia Ham** 
Garra gravelyi Ann 
Glossogobius giuris Ham 
Glyptothorax trilineatus Blyth 
Heteropneustes fossilis Bloch 
Hypophthalmichthys molitrix val. 
Labeo angra Ham * * 
L.bataHam** 
L. calbasu Ham 
L. dero Ham** 
L. gonius (Hamilton) 
L. rohita 
Lepidocephalus gunlea (Hamilton) 
Mystis Bleekari Day 
M. Cavasius Ham 
Noema cheilus sikmaiensis Hora** 
Common shelduck 
Ruddy shelduck 
Eastern red shank 
Pin-taiJed green pigeon 
Indian orange breasted green 
pigeon 
Thick-billed green pigeon 
Ashy headed green 
Burmese bustard quail 
Little bustard quail 
White owl 
Indian barn owl 
Burmese hoopoe 
Grey headed lapwing 
Burmese red- whatted 
lapwing 
Indian carplet mola 
Catla 
Glassy perch 
Indian glass fish 
Green snake head 
Striped snake head 
Mrigal 
Magur 
Colisa 
Leather carp 
Common carp 
Mirror carp 
Calbasu 
Rohu 
Nganu chinngangb 
Nganu thangong 
Ngahoibi 
Lam-khunu 
Lam-khunu 
Lam-khunu 
Lam-khunu 
Sorbon 
Sorbon 
Irakmaku 
Irakmaku 
Sangairaba 
Salang 
Salangkak 
Nganap 
Mukanga 
Ukabi 
Ngachou 
Ngaren 
Ngawa 
Ngawa 
Ngawa 
Ngawa 
Ngawa thangnung 
Sareng khoibi 
Catla 
Ngamhai 
Meitei Ngamu 
Ngamu Bogra/Gojar 
Porom 
Mrigal 
Ngakra 
Ngamema 
Phetin 
Ngaroi 
Ngaroi 
Grass carp 
Puklaobi 
Puklaobi 
Puklaobi 
Ngashang 
Ngashang 
Ngahei 
Ngarang 
Ngamu sengum 
Nylon nga 
Ngapang 
Ngachik 
Silver carp 
khabak 
Ngathi 
Ngathi 
Kuri 
Rou 
Ngakrichou 
Ngasep 
Ngasep 
Ngatup 
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48. 
49. 
50. 
51. 
52, 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
(d) Reptillif 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
(e) Mamalis 
1. 
2. 
3. 
4. 
5. 
6, 
7. 
8. 
9. 
10. 
II. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
Notopterus chitala Ham 
N. notopterus pallas 
0. cotio cotio Ham 
0. cotio cunma 
Ompok bimaculatus Block 
O. pabo Ham 
Osteobrama belangeri val. ** 
Puntiiis chola Ham 
P. conchonius Ham 
P. piintio Ham 
P. Sarana Ham 
P. ticto ticto Ham** 
P. Sarana oxphoides Ham 
Waliago attu schn 
(32) 
Aphaetulla nasuta Lacepede** 
Amphiesma stolata Linnaeus 
Bungarus caeruleus Schneider 
B. faciatus Schneider 
Calotes Versicolor Daudin 
Chryopelea Ornata Shaw 
Elaphe Helena Daudin 
E. radiate schlegel 
Lycodon anticus Linnaceus** 
L Jara show 
Nabiiiya sp. 
Naja naja Linnaeus 
Naja sp. 
Natrix submiata schlegel 
Oligodonalbocinctus cantor 
0. arensis shaw 
0. cyclurus cantor** 
0. Venustusjerdon** 
Opheodrys dorine Boulenger 
Pendrelapjis tristris Daudin 
Ptyas Korraos schlegel 
Ptyas mucosus Linn 
Python molurus Linn* 
Testudo elangans** 
Trimeresurus albolabris Gray** 
T. erylhurus cantor 
T. gramineusshaw** 
T. monticola Gunther** 
Typhlops braminus Daudin 
Varanus salute Laurenti 
Vipera russelli shaw * * 
Xenochrophis piscator Schneider 
(31) 
Anoyx Cireren Exrleben *** 
Accolonyx collaris F. cuvier*** 
Axis axis Exnleben 
A. Porcinas Zimmermann 
Cam's /upas Linn*** 
Cannomy bedius Hodgson 
Cervus eldi eldi Mcclelland*** 
Cuon alpinuspallas*** 
Feliscalus 
F. chaus Guldenstaedt** 
F. Sylvestris 
F. temminki vigors & Horsfiled** 
Funambulas Pennati Wroughtou 
Golunda elioti Gray 
Lutra Intra Linn. 
L. Persicilatal. Geoffrey 
Manis crassicandata Gray** 
Melogale moschata 
Ngapai 
Kandia 
Ngasekha Tharak 
Ngasekha Tharak 
Ngaten 
Ngaten 
Phabounga 
Ngaroi 
Ngakha 
Ngakha 
Striped keelback 
Copper head 
lilha 
Tangle! wachetmanbi 
Yellow striped wolf snake 
Indian cobra 
Red necked keelback 
Indo-Chinese rat snake 
Rat snake 
Indian python 
Russel's viper 
Checkered Keelback 
Clawless otter 
Hog badger 
Chital/spotted deer 
Hog deer 
Indian wolf 
Bay bamboo rat 
Brow-antelered deer 
Indian wild dog 
Jungle cat 
Golden cat 
Five striped squirrel 
Indian bush rat 
Common otter 
Smooth Indian otter 
Indian Pangolin 
Ferret badger 
narin 
kharou 
Ishing kharou 
Tanglei kokngangbi 
lilkhak 
Lilkhak 
Narin 
Tanglei 
Tanglei 
Lairen 
Kambong naril 
Naril 
Lindu charang 
Lindu senkhaimanbi 
Lillabob 
shanamba 
Kharsa 
Shabi 
Sangai 
Huithou 
Lam houdong 
Tokpa 
Kheiroi 
Uchi 
Shanamba 
Shanamba 
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19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
11. 
28. 
29. 
30. 
31. 
Muntiacus muntjak Zimmermann 
Musboodaga Gray 
Musmiiscules Linn. Personata 
Musleta erminea Linn*** 
Paradoxunis hermaphroditus 
Rat I us rattus rattiis Linn. 
Ratufa bicler sparrman 
Sus scrofe Linn. 
Talpa micrur 
Viverra Zidefta 
Viverricula indica 
Vulves bengadensis show 
V. vulpes Linn** 
Barkingdeer 
Common Indian filed 
mouse 
House mouse 
Ermine 
Common pal civet 
Common house rat 
Malayan giant squirrel 
Wild pig 
Eastern mole 
Large Indian civet 
Small Indian civet 
Common fox 
Red fox 
Shaji 
Uchi 
Uchi 
Shading 
Uchi 
Kheirobi achouba 
Lamok 
Utin 
Moirang sathibi 
achouba 
Moirang sathibi macha 
Lamhui 
Lamhui 
*- Rare Species 
** - Rare occurrence in Loktak Lake 
*** - Endangered species protected under schedule I of the Indian Wildlife Protection Act, 197 
M - Migratory, LM - Local Migratory 
(2) List of Invertebrates (165) 
(A) Annelids (16) 
SL No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
(B) Arthrc 
1. 
2. 
1 J. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
Scientific Name 
Aeolocinma bengalensis Stephenson 
Aulophorus furcatus Muller 
Brainchiana soverbyl Bedd 
Chaeotogaster langi Breastcher 
Dero dorsolis Stephenson 
Haemadipra Zeylanica agilis Moore 
H. Zeylanica Zeylanica Moquin-Tandon 
Hinidinaru (peocilobdella) granulose 
(savigny) 
H. Javanica Wahlberg 
Lymnodrilus Sociates Stephenson 
Naisconcernis piquel 
N. linguish Muller 
Pheretima postuma Fn. Br. 
Pristina acquiseta Bourn 
Stylariafosuleris Leidy 
Tubifex tubifex Muller 
pods (149) 
Acheronitia lachanis Fabr 
Ache t a domesticus 
Acilius sulcatiis 
A cisoma panorphoides 
Acrida exaltata walker 
Acridium melanocorne 
Aeschna sp. 
Afidena mimetica Dickie 
Altractomorpha crenulata Fabricius 
Amsecta moorei Butler 
Anopheles ahomi chowdhury 
Antarches milliararia Linn. 
Apis indica 
Apis melUfera 
Araeus aquatica 
Argyroneta aquatica 
Ballia lucheris Mulsant 
Belostama indicum Lep & Sorv. * 
Berosus indicus 
Common Name 
Terrestrial leach 
Indian cattle leach 
Earthworm 
Blood worm 
House Cricket 
Dragon fly 
Grass hopper 
Dragonfly nymph 
Giant water bug 
Local Name 
Kakphei 
Kakphei 
Timpha 
Tinthrok 
Harou 
Charang 
Kaojeng 
Maikhumbi 
Naosek 
Tharaikokpi macha 
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B. Pulchellus Macleay 
Brachytrypes portentsus Lichtenstein 
Cancer sp. 
Chilocorus migritus Fabr. 
Chorthippus paralleus 
Chocoedocus rubusta Serville 
Chrysis Orientalis Cues 
Cnaphalocrocis medinatis Guen 
Cocinella tramversalis Fabricius 
Coclophora bisellata Mulsant 
Componatus Sp. 
Copto tettix artolobiis Hancock 
Cretatonotus gangis Linn. 
Ciilex edwarsi Barraud 
Ciilex sinensis Theobald 
Cybister confuses Sharp * 
C. Convexus sharp * 
C. Posticus sharp * 
C. tripunctatus asiaticus sharp 
Danais liniace gramer 
Dannis Chrysippus Linn 
Dendrolimus Sps. 
Diaaeretus leucopterus Haliday 
Diplonuchus Sphaerodema ruslicum Fabr. 
Discrisia oblique walk 
Dytiscus marginalis Linn. 
D.Sp. 
Enthelio guarudo Moor 
Epilachna deodecastigma weid 
E. manipurensis kapur 
Eretes sticticus Linn. 
Ergolis merione Gram 
Eiisomia adulatrix Kollar 
Excelastia atomosa wals 
Forficula auricularia 
Gangara thyrsis LM.N. 
Gesonula punctifrons steal. 
Gelastorrhivs fdatus walk 
Gerris Gibbifer 
G. najas 
Gryllotalpa africana 
G. gryllotalpa 
G. fossor scudder 
Gryllus compestris 
Gyrimis marimis 
Gyrinus natato- Linn 
Gyrinus sp. 
Harmonia arcuata Fabricius 
H. octomaculata Fabr. 
Heriodula Westwoodi 
Heizmannia complex 
Hydaticus fabridi 
H. viltatus fabr. 
Hydrophilus ceruboides 
H. Olivaceous (Fabr.) * 
H. Piceus 
H. spindicus Bedel* 
Hypolimmus sp. 
Junonia almanac Linn 
J. Tesmonias Linn. 
Predaceous diving beetle 
Tharaikokpi macha 
Giant water bug 
Larva of Giant water bug 
Tengbi 
Tengbi 
Tengbi 
Tengbi 
Tengbi 
Chiki<aibi 
Mole cricket 
Whirligig beetle 
Silver water beetle 
Wahei 
Silver water beetle 
Aquatic beetle 
Ishing mapi 
Tharoikokpi macha 
Tengbi macha 
Tengbi macha 
Tharaikokpi 
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80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 
100. 
101. 
102 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 
131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 
139. 
Labia minor 
Laccotrephes branchialis 
L. maculates Fabr. 
Leisdimidiata Fabr. 
Lemnia biplagiata Swartz. 
Lithurgus stratus senith 
Lysiphlebia Japononica Ashmead 
Mega plistes olevaceous DC Geer 
M. rothneyi 
Melanitis ismena Gram 
Menochilus Sexmanculatus Fabr. 
Mentis religiosa 
Morgerina indica sounders 
Neopanesia manipurensis sp. 
Nemobius sylvestris 
Nepa cinera 
N. rubra 
Neptis erynome westwood 
N. hylus Moore 
Notonecta glauca Linn. 
N. glauca Linn. 
Nymphula depunctalis 
Oecophyla smaragdina Fabr. 
Oenopia lutipurtulata Mrulsant 
Orya Chinensis Thumb 
O. hylahyla Serv. 
Palaemon carcinous 
P. malcolsonii 
Parnera mathins Fabr. 
Phla coba infulmata Brunnar 
Pieris brassicae 
P. rapae Linn. 
Pieris sp. 
Platypleura machinoni 
Polistes Sagillarius Saiiss 
Polybia orientalis 
P. Stigma smith 
Poenerina sp. 
Polyrhalis mayri Roger 
Pracis atlites Linn. 
P. Polytes 
Ranatra elongate Fabricius 
R. lineraris 
Regimbertica attenuate fabr 
Rhantaticus consestus klug 
Rhnchium brunneum sauss 
Salius averensericeus Guer 
Sandrocottus manipurensis Vazirani 
Scirpophage novella Fabr. 
Scolia capitate Guer 
Scymnus japonicus weise 
S. Kawumunri Onto 
Spathosternam Prasiferum Walk 
Sternolophus rufipes Fabr. 
Sypetrum striolatum 
Synonycha grandis Thumberg 
Syntomis sperbius 
Tagasta indica Bolivar 
Tegenariaferruginea 
Teleogryllus occipitalis Serville 
Water Scorpion 
Water Scorpion 
Hao-naosek 
Hao-naosek 
Water Scorpion 
Black Swimmer 
Cabbage butterfly 
Cabbage butterfly 
Butterfly 
Cycada 
Hao-naosek 
Long khajing 
kurak 
kurak 
kurak 
harinongnang 
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140. 
141. 
142. 
143. 
144. 
145. 
146. 
147. 
148. 
149. 
Tettigonia viridisslma 
Trilophide amulata Thunberg 
Tripteriodes triperoides indicus Barraud 
Tryporyzo incertulus walk 
T. innotata walk 
Vespa magnifica 
Virachola isocrates Fabr. 
Xenthopimpla Sp. 
Xylocopa Sp. 
Zeuzera coffeae Neita 
3. List of Zooplankton species (46) 
(a) Protozoa (10) (b)Rotifera (14) 
/. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
Acanthocystis sp. 
Actimosphaerium sp. 
Amoeba sp. 
Arcella megatsoma 
A reel la Vulgaris 
Didinium nasiitum 
Difjliigia sp. 
Euglyplea sp. 
Panamoecium sp. 
Vorticella Campanula 
(c) Cladocera (12) 
1. Asplanchaea sp. 
2. Brachinus sp. 
3. Cephaladella sp. 
4. Diplois sp. 
5. Epiphenes 
6. Filinia apeliensis 
I. Keratella aechlearis 
8. Keratella Vulga 
9. Lecane sp. 
10. Monstylasp. 
II. Mytilieu macronata 
12. Platyias sp. 
13. Polyarlha Vulgaris 
14. Synchaeta pectinata 
(d) Copepoda (10) 
/. Aorta affin 
2. Bosmina longirostris 
3. B. coregoni 
4. Chydorus sp. 
5. Daphinia magna 
6. D. Pulex 
7. D. Rosea 
8. Diaphanosoma sp. 
9. Pleuroxus denticulatus 
10. Pseudosidia bidentata 
11. Sidasp. 
12. Simocephalus expinosus 
1. Bryocamptus sp. 
2. Cyclops bicolar 
3. Cyclops bicuspidatus 
4. Cyclops sculifer 
5. Cyclops Vernalis 
6. Diaptomus sp. 
7. Eucyclops argilis 
8. Mesocyclops hyalimis 
9. Mesocuclops leuckarti 
10. Trichocera sp. 
Source; (1) Tombi H. S., and Shyamananda, R.K., (1994) 'Loktak Lake Manipur World Wide Fund 
for Nature India- New Delhi 
(2) Based on Field Survey , (2005-2006) 
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Appendix II: List of Floral and Faunal Species of Pumlen Lake 
A. Floral Species 
SI. No. 
1. 
2. 
J . 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
Scientific Name 
Achranthes aquatica R.Br. 
Ageratum conyzoides (Linn). 
Alternantheraphiloxeraides (Mart) 
Griseb 
A. respens (Linn) O.Kuntze 
A. Sesils (linn) R.Br. 
Amaranthus spinosus linn. 
A. tricolor Linn* 
Artemisia nilagorica (Clarke) pamp 
Bryonopsis leciniosa naud 
Butomopsis lanceolata kunth 
Caldesia pernassifolia Linn. 
Canna indica Linn. 
C. flaccida Linn. 
Cassia bicapsularis Linn. 
C. sophera Linn. 
Celosia argentea Linn 
Centella asiatica (L) Urban * 
Commelina appendiculata CB Clarke 
C. bengalensis Linn. 
C. Obliqua F. Ham. Ex. Roxb. 
C. juncea Linn. 
Crotolaria alata F. Ham. Ex. Roxb. 
C. Juncea Linn. 
Cymbopogon nadus (I). Rendle. 
Cynodon dactylon (L) pers 
Cynoglossum fureatum wall 
Cyperus brevifolius (Rottb) Hask 
C. corybosus Rottb 
C. difformis Linn 
C globosus Linn 
C. Platystilis R. Br. 
C. rotundus Linn 
Dactyloctenium aegyptium (Linn) P. 
Beav. 
Desmodium gyrans D.C. 
Dichrocephala latifolia DC. 
Drymaria cordata willd 
Eichhornia crassipes Mart. Solms*** 
Enhydra fluctuans Lour 
Equisetum debile Roxb. Ex. Vaucher 
Erigeron bonariensis (Linn) 
E. multiradiatus Benth 
Eriocaulon sieboldi anum seib andzuc. 
E. trunactum F. Ham. Ex. Mart 
Euphorbia hirta Linn* 
E. thymifolia Burm. 
Gentiana tenella Rottb. 
Grangea maderaspatna (Poir) D.C. 
Gynura cusimba (D.Don) Moore 
Helianthus annus Linn 
Heliotropium avalifolium forsk 
Common Name 
Goat weed 
Prickly maranth 
Indian Pennywort 
Day flower 
Citronella grass 
Durba grass 
Nutsedge, motha 
grass 
Indian telegraph 
plant 
Water hyacinth 
Hosetail 
Sunflower 
Local Name 
Khongjainapi 
Kabonapi 
Phakchet 
Chengkruk tingkhang panba 
Chengkruk tingkhang panba 
Laibakngou 
Kwakthabi 
Laphurit angangba 
Laphurit hangamapan 
Thaonam 
Thaonam 
Haorei 
Peruk 
Wandeng khoibi 
Wandeng khoibi 
Wandeng khoibi 
Wandeng khoibi 
Lam hawai 
U-hawaimaton 
Haona charot 
Tingthou 
Chumthang 
Chumthang 
Chumthang 
Chumthang 
Chumthang 
Chumthang 
Pungphai 
Sampakpi 
Laliukok 
Tandan mathi 
Kabokang 
Komprek tujombi 
Lai-utong 
Pakhang leiton 
Tengou 
Tera paibi 
Numitlei 
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51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84 
85 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
11. Fre{ 
SI. No. 
1. 
2. 
J . 
4. 
5. 
6. 
7. 
8. 
9. 
Hydrocotylejavanica Thumb 
H. sibthorpoides Laink 
Hy^orhiza aristata (Retz) Nees 
Ipomoea aquatica Forsk** 
Isachne himalaica Hook 
Lagera pteredenta Benth 
Lemna perpusila Tour* 
L. trisula Linn* 
Limnophila cordifolia (colsin) Merr. 
Linderina angellis (Burm) 
L. viscesa willd 
Ludwgia clave;inna Gomez dela Manza 
L octovalis sessiflora Raven (Mich) 
L arviflora Roxb.*** 
Lygodium japonicum (Thumb) S. W. 
Mimosa pudica Linn. 
Neptunica pr astral a (Lamk) Bail* 
Oenanthe Javanica (Bl) DC 
Plantago erosa wall 
Pteridum aquilinum (Linn) kuhn 
Riccia natans corda 
Riccio carpus natans (Linn) 
Rumex maritimus Linn. 
R. nepalensis spreng 
Selaginella amphyphylla Alston 
Senecio densiflorus (wall) ex. Hook 
S. sexatilius (wall) ex. DC 
Sesbania sesban (Linn) Merr* 
Siegesbeckia Orientalis Linn. 
Solanum Khasianum CB Clarke 
S. myriacanthum Dunal 
S. nigram Linn. 
Sonchus Wightianiia DC 
Sophaeranthus indicus Linn. 
Sphemeris chinensis Linn. 
Stellaria media Linn* 
Tridex procumbens Linn. 
Triumphetta annua (Linn). 
T. rhomboidea Jacq. 
T. toetosa Norenha 
Utricularia flexousa vahl. 
Vernonia bracyeata wall ex. CB Clarke 
V. patula (Dryland) Merill 
Xanthium sirumariiim Linn. 
Zizania latifolia (Turez) Hand Mazz 
^-Floating Species (9) 
Scientific Name 
AzollapinnataR. Br.*** 
Eichhornia crassipes (Mart) solms*** 
Lemna perpusila Torr* 
L. trisula Linn* 
Neptunia prostrate (Lamk) Bail 
Pistia stratiotes Linn*** 
Salvinia cucullea Roxbex Bory*** 
S. natans Hoffin 
Utricularia flexousa vahl. 
Duck weed 
Common sesban 
Cockle bur 
Common Name 
Water 
fern/water 
velvet 
Water hyacinth 
Duck weed 
Duck weed 
Water lettuce 
Water fern 
Velvet weed 
Bladder mort 
Lai peruk 
Lai peruk 
Kolamni 
Huplaba 
Kangmacha 
Kangmacha 
Ishing kundo 
Debo 
Ishing kondol 
Kanphal Ikaithabi 
Ishing Ikaithabi 
Komprek 
Yempat 
Laichakhrang 
Kangmacha 
Kangmacha 
Torong khongchak 
Torong khongchak 
Chuchurangmei 
Smapakpi 
Singkhanga 
Lamkhamen 
Leipung khanga 
Khomthokpi 
Yerum keirum 
Sampakpi 
Sampakpi 
Sampakpi 
Hameng sampakpi 
Ishing kambong 
Local Name 
Kangmacha 
Kabokang 
Kangmacha 
Kangmacha 
Ishing ikaithabi 
Kangjao 
Kang borobi 
Kangmacha 
Charang kokphabi 
III. Floating 
SI. No. 
2. 
3. 
4. 
7. 
Leaved Species (15) 
Scientific Name 
Euryaleferox salisb* 
Marsilia minnuta Linn. 
M.quadrifoliata Linn. 
Nelumbo nucifera alba Roxb* 
N. n. var. rubra Roxb* 
Nymphaea micrantha Guill &Perr* 
N. nouchali Burn 
10. 
12. 
14. 
15. 
A^. pubescans willd* 
N. rubra Roxb. 
N. stellata willd* 
Nymphoides cristata (Rox) 0. Kuntze 
N. hydrophyllum (Lour) 0. Kuntze 
N. indicum (Linn) O. Kuntze 
Neptunia prostrate (Lamk) bail 
Trapa natans var. bispinosa Linn* 
IV. Emergent Species (14) 
SI. No. 
1. 
J . 
5. 
6. 
10. 
Scientific Name 
Alisma planatago-aquatica Linn 
Ceratopteris thalictroides Brogn 
Hemiphragma heterophyllum wall 
Hygrorhiza aristata (Retz) Nees 
Limnophila comata (Such Ham) pennel 
L. rugosa (Roth) Merill 
L. sessiflora (vahl) bl 
Monochoria hastefolia presl** 
M. hastate (L) Solms 
12. 
14. 
Oryza rufipogon griff 
0. Saliva Linn 
Ranunculus sceleratus Linn 
Saggittaria guayanensis HBK 
S. saggittifolia Linn. 
V. Submerged Species (9) 
SI. No. 
1. 
:>. 
5. 
7. 
9. 
Scientific Name 
Ceratophyllum demersum Linn. 
Hydrilla verrticillata (L.J) Royle 
Hydrolea Zeylanica (L) Vahl. 
Najas graminea Del. 
N. minor All 
Ottelia alismoides pers. 
Potamogeton crispus Linn. 
P. lucens linn. 
Vallisnera spirals linn. 
VI. Plants that colonize the PItumdi (52) 
SI. No. 
4. 
5. 
6. 
9. 
Scientific Name 
Alocasa indica (Roxb.) schott* 
Alpinia galangal (Linn) willd* 
A. nigra (Gaertn)* 
Common Name 
Gorgan nut 
Four leaved water 
cover 
White lotus 
Red lotus 
Water lily 
Red water lily 
Local Name 
Thangjing 
Ishing Yenshang 
Ishing yenshang 
Thambal angouba 
Thambal angangba 
Nilakamal 
Thariktha angangba 
Tharo 
Tharo angangba 
Thariktha 
Tharomacha 
Tharomacha 
Ngachak komol 
Ishins ikaithabi 
Heikak 
Common Name 
Rice/paddy 
Indian buttercup 
Arrow head 
Arrow head 
Local Name 
Kakthrum 
Ishing yempat 
Debo manbi 
Kakia 
Kabokana laba 
Wanuchara 
Phou 
Lallu-cauba 
Koukha 
Koukha 
Common Name 
Cointail/hornwort 
Hydrilla 
Local Name 
Charang makuppi 
Charang 
Charang 
Lairenchak 
Lairenchak 
Alternanthera philoxeroides Mart. Griseb 
Argvireia nervosa (BurmJ) Boj. 
Arundo donax Linn^ 
Azolla pinnata R.Br. * 
Bryonopsis laciniosa Naud 
Carex cruciata wahlenb* 
Common Name 
Sheel ginger 
Giant reed 
Water fern 
Slough grass 
Local Name 
Singjupan 
Pullei 
Pullei 
Kabonapi 
Uri-tujombi 
Luwang tou 
Kangmacha 
Kwathabi 
Humdans 
234 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
Coix lachrymalJobi Linn. 
Colocasia esculenta Linn. Schott** 
Costus speciosus (koen) smith 
Crotolaria alta F. Ham. Ex. Roxb. 
C. juncea Linn. 
Cymbopogon nordiis (Linn) pers* 
Cynodon dactylon (Linn) pers. 
Cyperiis difformis Linn. 
C. rotundus Linn. 
Desmodium heterophyllum D.C. 
Dicrocephalia latifolia (Lam) D.C. 
Echinochola stagnina (Retz) 
Eclipta prostrate Linn. 
Enhydra fluctuans Lour 
Erianthus arundinaceaus (Retz) jesweet* 
E. procerus (Roxb) Raizada* 
Hedychium coronarium koening 
H. spicatum Buch -Ham 
Imperata cylindrical (Linn) 
Ipomoea aquatica Forsk** 
Isachana himailaca Hook 
Leersia hexandra SW** 
Mikania micrantha kiinth 
Oenanthe javanica (Bl) DC* 
Persicarsia chinensis (Linn) H. Gross* 
P. perfoliata (Linn) H. Gross* 
P. Potsumba (Butch-Ham ex. D.Don) 
Phragmites Karka (Retz) Trin* 
Polygonum barbatiim Linn* 
P.lapathifolia (Linn) S.F. Gray 
P. Orientale Linn. 
P.Plebejum R.Br. 
P. Potsumba Buch. Ham.ex.D.Don 
Polytoca digitala (If) druce 
Rumex marilimus Linn. 
R.nepalensis spreng 
R. vesicarius Linn. 
Saccharum munja Rexb. * 
S. Spontaneum Linn. 
Sacciolepis mysuroides (R.Br.) 
L.camus** 
Setaria paUidefusca (sxhumach)** 
Sonchus Winghtianus DC 
Zizania latifolia (Turez) HandOMazz** 
Job's trears 
Taro (common 
arum) 
Durba grass 
Nutsedge, motha 
grass 
Ginger lily 
Spiked ginger lily 
dropwort 
Nodding reed/reed 
Orientale pepper 
Alpine knotweed 
Thatch grass 
Cattail millet 
Yawa chaning 
Lampan/lampal 
Khongban takhellei 
Lam hawai 
U-hawaimaton 
Haona (charot) 
Tingthou 
Chumthang 
Chumthang 
Lallukok 
Hup 
Ushi-shumbul 
(phoomkokchang) 
Komprek tujombi 
Sing-ngut (singnut) 
Singnang 
Loklei 
Takhellei 
Ee 
Kolamni 
Hup laba 
Choura 
Uri-hingchabi 
Komprek 
Yengkhuman (leibung 
tharam) 
Lilhar 
Ishing kengoi 
Tou/tourel 
Yelling 
Chakhong manba 
Chakhong 
Phakchet 
Chakhong 
Debo 
Torong khongchak 
Torong khongchak 
Torong khongchak 
Khoimom 
Mom 
Hup 
Hup 
Khomthokpi 
Ishing kambong 
N.B. 
** 
economically important plants used by the local people 
plants used as food and other household purposes 
* - plants contributed to the initial formation ofphumdi 
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B. Faunal Species 
I. List of Invertebrates 
(a) Annelids (6) 
SI. No. 
1. 
2. 
J. 
4. 
5. 
6. 
(b) Artl 
SI. No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
Scientific Name 
Haemodipsa zeylanica agilis Moore 
H. Zeylanica (Moquin-Tandon) 
Hirudinaria (peocilobdella) granulose 
(savjgny) 
H.javanica (wahlberg) 
Phereti a posthuma Fr. Br. 
Tubifex tubifex (Mull) 
Topods(32) 
Scientific Name 
Aeschna sp. 
Belostoma indicum lapel &serv* 
Berosus indicus mots 
B. Pulchellus Mac. Leay 
Cybister confuses sharp* 
C. Convexux sharp* 
C. posticus aube* 
C. tripunctatus asiaticus sharp* 
Dineutus spinosus Fabr. 
Diplonychus (shapaerodema) rusticum 
(Fabr.) 
Dysticus marinalis Linn. 
Dytiscus sp. 
Eretes sticticcus Linngerris fossarum 
Fabr. 
Geris fossarum Fabr. 
G. spinolae Leth Et. Sevn. 
Gyrinus natatar Linn. 
Hydraticus fabricic Mav Leay H. vittatus 
Fabr. 
H. vittatus Fabr 
Hydrophillus olivaceous (Fabr) 
H. spindicus Bedel* 
Laccophilus anticatus sharp* 
Lacctrephes griseus Guer 
L. maculates Fabr. 
Macrobrachium hendersoni platyrostris 
Tiwari* 
M. lamarroides Tiwari* 
Notonecta glauca Linn. 
Ranatra elongate Fabr. 
R. filiformis (Fabr) 
Rhantaticus consestus klug 
Sandrocotus maniuprensis Bazirani 
Sternolophus rufioes (Fabr) 
Syntomis passalis Fabr. 
Common Name 
Terrestrial 
Earthworm 
Blood worm 
Common Name 
Dragon nymph 
Giant water bug 
Predaceous diving 
beetle 
Giant water bug 
Larva of giant 
water bug 
Water strider 
Silver water beetle 
Aquatic beetle 
Water scorpion 
Water scorpion 
Black swimmer 
Water stick insect 
Local Name 
Kakphei 
Kakphei 
Timpha 
Tinthrok 
Local Name 
Maikhumbi 
Naosek 
Tharaikokpi macha 
Tharaikokpi macha 
Tengbi 
Tengbi 
Tengbi 
Tengbi 
Ishing napi 
Konjeng kokpai 
Tengbi 
Chikkaibi 
Tengbi macha 
Ishing-mi 
Ishing-mi 
Ishing mapi 
Tengbi macha 
Tengbi macha 
Tharaikokpi 
Tharaikokpi 
Tengbi 
Hao-naosek 
Hao-naosek 
Khajing macha 
Khajing macha 
Long khajing 
Ishing kangraibi 
Ishing kangraibi 
Tengbi macha 
Tengbi macha 
Tharaikokpi 
Maikhumbi 
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(c) Mo luscs (8) 
Scientific Name 
Angulyagra oxytropis (Benson)* 
Bellamya crassa (Benson) 
Cipango paludina lecythis (Benson) * 
Corbicula striatella Deshayes * 
Lamellidens marginalis (Lamarck)* 
Lymnea (pseudosuccinea) Ruteola 
Lamarck 
Common Name 
Freshwater snail 
Local Name 
Tharoi ningkhaibi 
Labuktharoi macha 
Labuktharoi achouba 
Sunu kongreng (kongreng 
macha) 
Tharoi-ngachak 
Tharoi-ngachak 
L. (Radix) ovata Drap. 
Pila theobaldi (Hanley) Apple snail Wainu tharoi/pung tharoi 
species used as food by the local people. 
II. List of Vertebrates 
(a) Pisces (47) 
SI. No. 
1. 
2. 
- 1 J. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
J J . 
34. 
35. 
36. 
Scientific Name 
Amblypharyngodon mola (Ham) 
Anabas lestudineus (Bloeh) 
Barilius gatensis (Valensiennes) 
B. (botia) berdmorei (Sleeker) 
Calla catla (Hamilton) 
Chanda nama (Hamilton) 
C. ranga 
Channa oreintalis (Schneider) 
C. punctatus (block) 
C. striatus (Bloch) 
Cirrhinus mrigala (Hamilton) 
Glorias batrachus (Linnaeus) 
Colisa fasciatus (Schneider) 
C. sola (Hamilton) 
Ctenopharyngodon idella (valenciennis) 
Cyprinus carpio communis (Linnaeus) 
C. carpio nudus bloch 
C. carpio specularis Lacepede 
Esomus alius (Blyth) * 
E. danricus (Hamilton) 
Glossogobius giuris (Hamilton) 
Heteronopneustes fossilis (Bloch) 
Hypophthamichthys molitrix 
(valenciennes) 
Labeo angra (Hamilton) 
L. bata (Hamilton) 
L. calbasu(Hamilton) 
L.dero (Hackel) 
L. gonius (Hamilton) 
L.rohita (Hamilton) 
Lepidocephalm (Lepidocephalichthys) 
guntea (Hamilton) 
L.(Lepidocephalichthys) irrorataHora 
Masta cemlus armatus (lacepede) 
Monoptertts albus (zuiew) 
Mystus bleekari (Day) 
Noemacheilus sikmaiensis 
Notoptems notopterus (pallas) 
Common Name 
Indian carplet mola 
Climbing perch 
Catla 
Glassy perch 
Indian glass fish 
Green snake head 
Striped snake head 
Mrigal 
Magur 
Colisa 
Common carp 
Calbasu 
Rohu 
Local Name 
Mukanga 
Nga-samjet/ukabi (C) 
Ngawa (R) 
Shareng-khoibi 
Catla, Bao (C) 
Ngamhai (R) 
Ngamhai (C) 
Meitei ngamu (C) 
Ngamu bogra (C) 
Ngamu porom (C) 
Mrigal (C) 
Ngakra (C) 
Ngapemma (C) 
Tombemma (C) 
Napichabi (C) 
Puklaobi (C) 
Puklaobi (C) 
Puklaobi (C) 
Nga-sang (Belunpaibi) 
(R) 
Nga-sang (Belunpaibi) 
(C) 
Nailon ngamu/nylon nga 
Ngachik (C) 
Siivercarp (C) 
Ngaton, khabak (R) 
Ngaton(R) 
Ngathi (R) 
Ngaton, khabak (R) 
Kuri (C) 
Rou(C) 
Nga-krichou (C) 
Nganup-makuppi (R) 
Ngaril (C) 
Ngaprum (C) 
Nga-sep (G) 
Ngatup (R) 
Kandala (C) 
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37. Ompok bimaculatus (Block) 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
Osteobrama belangiri (valenciennes) 
O.cotio cunma (Day) 
Pangio panRJo (Ham) 
Punlius chola (Hamilton) 
P. conchonius (Hamilton) 
P. meingangbi Arun Kr. & Tombi singh 
P. sarana orphoides (Hamilton) 
P. ticto ticto (Hamilton) 
Tilapiamossambica peters 
Wallago attu (Schneider) 
Green barb 
Orange barb 
Fire-fin 
Freshwater shark 
Nga-ten (R) 
Tharak pengba (R) 
Nga-sek (R) 
Nga-nap (R) 
Phabounga(C) 
Phabounga(C) 
Bga-kha-meingangbi (R) 
Nga-noi, ngahou (R) 
Ngakha (R) 
Nga-tunghanbi (C) 
Sareng' 
(b) Amphibia (6) 
SI. No. 
1. 
Scientific Name 
Bufomelanostictus Schneider 
Hyla annectansjerdon 
Polypedates leucomystax (Gravenhorst) 
Rana Limnochoris Boix 
Rana tigerina Daudin 
(c) Reptiles (18) 
SI. No 
u 
Rhacophorous leucomystax (Gravenhorst) 
Common Name 
True-toad 
Indian hill frog 
Flying frog 
Local Name 
Hangoi porobi 
Hangoi 
tangshang 
Hangoi 
tangshang 
Narak hangoi 
Moreh hangoi 
Hangoi sempak 
1. 
4. 
6. 
7. 
9. 
10. 
Scientific Name 
Amphiesma stolata (Linn) 
Calotes versicolar Daud 
Elepha radiate (schlegel) 
Lycodonjara (shaw) 
Naja naja Linn. 
Matrix subminita schlegel 
Oligodon albacinctus cator 
O. cyclurus cator 
Pheodrys doriae Boulenger 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
Ophiophages Hannah (cantor) 
Ptyas korras schlegel 
P. mourus (Linn)* 
Common Name 
Common Indian garden 
lizard 
Indian cobra 
Python mourus(Linn)" 
Trim eresurus albolaris Gray 
T. erythrurus cantor 
T. monticola Gunther 
Viper a russelli (shaw) 
Xenchrophis piscator (Svhneider) 
Russell's viper 
Local Name 
Lilha 
Numit yungbi 
Tanglei wachetmanbi 
Nsarii 
Kharou 
Tanglei wachetmanbi 
Linkhak 
Linkhak 
Narin 
Ishing kharou 
Tanslei 
Tanglei 
Lairen 
Kambol naril 
Naril 
Lindu charang 
Lindu senkhai manbi 
Lilabop 
(d) Aves (106) 
SI. No. 
1. 
2. 
4. 
7. 
10. 
11. 
Scientific Name 
Accipitergentilis schvedowi 
(Menzbier) 
Acredotheres tristis tristis Linn. 
Aegithenia tiphia (Linn) 
Aethyaferina Linn (WM) 
A. nyroca Gulder staedt (WM) 
Alanda gulgula (Franklin)" 
Amanrornis Phoenicurus 
phoenicurus pennant 
Ana acuta (Linn) (WM) 
A. Clipeta (Linn)(WM) 
A. crecca crecca Linn (WM) 
A. Penelope Linn. (WM) 
Common Name 
Indian myna 
Common iora 
Lesser skylark 
White breasted water 
fern 
Pintail 
Shoveller 
Common teal 
Wigeon 
Local Name 
Khunu kharang 
Chonga angangbi 
Shoubeega 
ilHEEL 
Jruppi 
Tinkhaklen 
Uren konthou 
Meitunga 
Nga-nu-khara 
Nga-nu-surit 
Thangolman 
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12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
A. platyrhnchos Linn (WM) 
poecilorhyncha poecilorhyncha 
J.R. Forster 
A. quequedula Linn (WM) 
A. strepera strepera Linn 
Anser anser rubric swinhoe 
(WM) 
A. indica (Lathem) (WM) 
Arolea alba modest a J.E. Gray 
Ardea cinerae (Linn) 
A. cinerae recti rostris Gould 
A. purpula manilensis Meyen 
(LM) 
Ardeola bacchus (Bonaparte) 
A. gray a gray a (sykes) (LM) 
Aquila rapex nepalensis 
Hodgson 
Bambusicolafytchii Hopkin 
Soni*** 
Batrchostomus hodgsoni 
hodgsoni (G.R. Gray)*** 
Bolarus stellaris stellaris (Linn) 
Buboflavipes Hodgson 
B.nepalensis nepalensis 
Hodgson 
Bubuleus ibis (Linn) 
Buteo buteojaponicus (Temmick 
& schlegel) 
Centropus chinensis tntermedius 
(Hume) 
Ceryleudis Leucomelanura 
Reichenbach 
Ciconia ciconia boyciana 
swinhoe 
Columba pullen collis blyth 
Corvus macrorhynchos 
levaillantil lesson 
Cotiirnix coturnix coturnix 
(Linn) 
C. coturnicjaponica (Temminck 
& schlegel) 
Dendrocygna bicolar (vicillot) 
(LM)* 
D. javanica (Horsefield) (LM) 
Dicrurus annectans (Hodgson) 
D. hottentottus hottenttus (Linn) 
D. odsmiles albrictus (Hodgson) 
Ducula aenes sylvatica (Tickell) 
D. bandica griscicapilla Walden 
Egretta garzetta (Linn) (LM) 
E. intermedia intermedia 
(Wagler) 
Enicurus leschenautti indicus 
Harteat 
E.schistacens (Hodgson) 
Ephippiorhynchus asiaticus 
Spotted bill duck 
Blue winged teal 
Gadwall 
Eastern graylag goose 
Bar head goose 
Eastern large egret 
Grey heron 
Indian pond heron 
Assamese bamboo 
patridge 
Hodgson's frogmouth 
Tawny fish owl 
Forest eagle owl 
Cattle egret 
Crow pheasant 
Pied kingfisher 
Ashy wood pigeon 
Eastern jungle crow 
Common grey quail 
Japanese grey quail 
Crow billed drongo 
Sprangled drango 
North Indian black 
drango 
Green imperial pigeon 
Grey headed imperial 
pigeon 
Little egret 
Median egret 
Leschenaut's forktail 
Slaty backed fortail 
Blacked necked stork 
Ngamu khara 
Surit angouba 
Nganu-thoidingnum 
Meitunga 
Lamkhunu 
Loklenba 
Ushai 
Chongkhu 
Ushai 
Urok lamprai 
Urok lamprai 
Umaibi 
Wakrek 
Sumbong 
Nonthak yengbi 
Maku 
Urak-maku ningthou 
Sendung-il 
Umaibi 
Nongoubi 
Nga-rakpi 
Wainu-iaisagoi 
Lam-khunu 
Kwak 
Sorbol 
Sorbol 
Tingi 
Tingi 
Charoi 
Charoi 
Charoi 
Ching khunou 
Lam khunu 
Sang dungil 
Langkhongsang 
Uchinao 
Uchinao 
Tharoimacha 
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51. 
52. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
(Latham) 
Francolinus francolinus (Linn) 
F. francolinus melanontus Hume 
F.pintadaenus phagrei Biyth 
Fulica atra atra Linn. 
Gallinago gallinago gallinago 
(Linn) 
G. solitaria solitaria Hodgson 
Gallus gallus spadiceus 
(Bonnaterre) 
Gallinule chloropus indica blyth 
Gallicrex cinera cinera (Gmelin) 
Gnicula religiosa intermedia A. 
Hay 
Halycyon smyrnensis (Linn) 
Hirundo daurica (Linn) 
Black francolin 
Assam black patridge 
Burmese francolin 
Coot 
Fantail snipe 
Urel 
Urenbi 
Kabo urenbi 
Ngamu porom 
Chekloabi 
Eastern solitary snipe 
Burmese red jungle 
fowl 
Indian moorhen 
Smyrna kingfisher 
Macrophygia unchall tusalia 
(Blyth) 
Dauian sawllow 
Bar-tailed cuckoo dove 
Chekloabi 
Layel 
Urel 
Uthum 
Chonga-amubi 
Ngarakpi 
Sembrang 
Lamkhunu 
64. Metopidius indicus (Latham) Bronze winged jacana Thamchetmanbi/thamnachenbi 
65. 
66. 
Milvus migrans (Boddaert) Black kite Umaibi 
M. migrans govinda sykes Umaibi 
67. 
68. 
Motacilla alba dukhunensis 
sykes (WM) 
Khambrangchak 
M alba ocularis swinhoe (WM) Khambrangchak 
69. 
70. 
M alba leucopsis Gould (WM) 
M. caspica caspica Gmelin 
(WM) 
Grey wagtail 
Khambrangchak 
Khambrangchak 
71. 
72. 
Nettapus cormandelianus 
(Gmelin) 
Cotton pygmy goose Padrakot 
Nettarufina (pallas) Indian crested pachard Irupi 
74. 
75. 
76. 
77. 
78. 
79. 
82. 
83. 
84. 
85. 
86. 
87. 
Nycticorex nycticorex nycticorex 
Linn. (LM) 
Chongkhu 
Pandion haliatus haliatus 
(Linnaeus) (WM) 
Passer rutilans intensoir 
Rothschild 
Perdicula manipurensis 
manipurensis Hume 
Phalacocorax niger (vicilot) 
Piciodes cathpharis 
pyrrhothorax (Hume) 
Pluvialis dominica fulva 
(Gmelin) (WM) 
8 0. Porphyria porphyria 
poliocephalis (Lathem) 
Pycnotus jocosus monticule 
(Meele Hand) 
Oochi-thembi 
Yunnan cinnamon tree 
sparrow 
Manipur painted quail 
Eastern golden plover 
Rhodonessa caryophyllaceae 
Latham 
Rostraluta benghalensis 
bengalensis (Linn) 
Scolopax rusticola rusticola 
Linn 
Assam red whiske red 
bulbul 
Warak sendang 
Sorbol amyba 
Oora-uphng 
Utubi 
Nong-gang 
Umu 
Pink headed duck 
Painted snipe 
Wood cock 
Khoining 
Ngamu-kokngangbi 
Kangdruk 
Sabal kangdruk 
Streptopelia chinensis suratensis 
(Gmelin) (LW) 
S. orientalis ogricola (Tickell) 
S. orientalis meena sykes 
Sturnus contra superciliarus 
Spotted dove Lamkhunu 
Leimakhunu 
Lamkhunu 
Chonga arangbi 
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89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 
100. 
101. 
102. 
103. 
104. 
105. 
106. 
(Blylh) 
S. malaba ricus (Gmelin) 
S. pagodarum (Gmelin) 
Tadorna ferruginea (pallas) 
(WM) 
T. tadorna (Linn) 
Treron apicauda blyth 
T. bicincta (Jerdon) 
T. curvirostra nipalensis 
Hodgson 
T. pompadora phayrei Blyth 
Tringa tetanus eurhinus 
oberholser 
Turnix susitator blumbipes 
(Hodgson) 
T. sylvator dussumeir 
(Temminck) 
T. tanki tanki Blyth 
Tyto alba (scopoli) 
Upapa epopa longirostris 
herdon 
Venellus cinerus (Blyth) 
V. indicus atronuchalis (Jerdon) 
V. spinosus duvaucellii (linn) 
Zossterops palpebrosa 
(Temminck) 
Ruddy shelduck 
Chonga 
Chonga 
Nganu-thangong 
Nganu-vhin-ngangbi 
Lamkhunu 
Lamkhunu 
Lamkhunu 
Lamkhunu 
Nga-hoibi 
Sorbon 
Sorbon 
Sorbon 
Irak-maku/Tourak maku 
Sangai raba 
Saiang 
Salangkak 
"^ga-hoibi 
Orit mitlaobi 
(e) Mammals (20) 
SI. No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15, 
16. 
17. 
18. 
19. 
20. 
N.B. 
Scientific Name 
A onyx cinera (erxleben)** 
Axisporcinus (zimmermann)*** 
Cannomys badius (Hodgson) 
Cuon alpinus (pallas)* 
Felis chaus Guldelstaedt**** 
F. temminki vigors & Horsfield 
Funabalas pennati 
(wroughton) **** 
Golunda ellioti Gray 
Lutra Intra (Linn)** 
L. perspicillata T. Goejfroy** 
Mus booduga (gray) 
M. musculus Linn. 
Mus tela erminea Linn**** 
Rattus ratlus rattus Linn. 
Ratufa bicolar (sparrman)** 
Sarex araneus 
Suss cr of a Linn *** 
Talpa micrura 
Viverra zibetha 
Viverricula indica 
* - Species protected under Schedu 
** - Species protected under Schedul 
*** - Species protected under Schedu 
Common Name 
e I (Indian Wildlife Protect 
e II (Indian Wildlife Protec 
le III (Indian Wildlife Prote 
Local Name 
Sanamba 
Kharsa 
Shabi 
Huithou 
Lam houdong 
Tokpa 
Kheiroi 
Uchi 
Shanamba 
Shanamba 
Uchi 
Uchi 
Kheiroi macha 
Uchi 
Kheiroi macha 
Utin 
Lamok 
Utin 
Moirang sathibi achouba 
Moirang sathibi macha 
ion Act, 1972) 
tionAct, 1972) 
ctionAct, 1972) 
WM - Winter Migratory Birds 
LM - Local Migratory Birds 
Source: (i) Jaichandra, M.S., (1998), 'Limnological Studies of Pumlen Lake - A Freshwater Wetland 
of Manipur', Ph.D. Thesis, Manipur University, Manipur. 
(i i) Based on Field Survey, 2005-06. 
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Appendix III 
QUESTIONNAIRE 
General observations of the selected villages/ households and sampled 
respondents 
1. Name of the district 
2. Name of the Village 
3. Block Number 
4. Name of the locality 
5. Total Number of household in the village 
6. Total Number of population in the village 
7. Household Number 
8. Name of the respondent 
9. Age 
10. Sex Male / Female 
11. Religion 
(i) Hinduism (ii) Meiteism (iii) Christians (iv) Islam (v) others 
12. Size of the family 
(i)<5(ii)>5-10(ii i)>10 
13. Sex and age - structure of the family 
Age Group 
< 15 yrs. 
>15-30 
>30-45 
> 45 - 60 
> 60 yrs. 
Male Female 
* 
Total 
14. Educational structure 
(i) Educated (ii) Uneducated 
15. Levels of education 
(i) primary (ii) secondary (iii) under - graduates (iv) graduates (v) post - graduates 
(vi) others 
Household Environmental conditions 
1. Type of house 
(i) Kutcha (ii) Pucca (iii) Floating huts 
2. Source of drinking water 
(i) Lake water (ii) Hand pump water (iii) Municipal tap water (iv) Pond water 
(v) River water 
3. Accessibility of light 
(i) Yes (ii) No 
4. Toilet facilities 
(i) Open system (ii) Closed system 
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Livelihood Pattern 
1. Occupational structure 
(i) Workers (ii) Non - workers (iii) Govt, employee 
2. If employed, type of occupation 
(i) Teacher (ii) Doctor (iii) Engineer (iv) Lawyer (v) others 
3. If unemployed, type of occupation 
(i) Farmer (ii) Fishermen (iii) Both farmer and fishermen (iv) fish 
seller (v) others 
4. Type of fishermen 
(i) Professional / commercial (ii) subsistence (iii) for enjoyment 
5. Type of fishing 
6. Monthly Income 
(i) < Rs. 1,500 (ii) Rs. 1,500 - Rs. 3,000 (iii) > Rs. 3,000 
Utilization of the Wetlands 
1. What type of floral and faunal species do you observed in this lake? 
2. Do you get any benefit from the floral species of the lake? Yes / No. 
If Yes, in what ways 
(i) food (ii) fodder (iii) fiiel (iv) thatching roofs (v) medicinal (vi) others 
3. Do you get any benefit from the faunal species of the lake? Yes / No. 
4. Do you think the number (both floral and faunal) species decreased or 
disappeared ? If so, give reason 
5. Do you observe any migratory birds ? Are these birds increasing or 
decreasing 
6. Do you observe that the quality of lake water is deteriorated ? what 
are the major pollutants ? 
(i) dumping of solid and domestic waste 
(ii) uncontrollable growth of aquafic vegetation 
(iii) municipal and domesfic sewage 
(iv) chemical fertilizers 
(v) all the above 
7. Is the family contribute in polluting lake water ? Yes / No. 
If yes, in what ways 
8. Do you think, what are the main factors for the deterioration of these lakes 
(i) Natural factors (ii) anthropogenic factors (iii) Both 
9. Do you think, what are the natural factors for the deterioration of these lakes 
(i) eutrophication 
(ii) siltation 
(iii) weed infestation 
(iv) all the above 
10. Do you think, what are the anthropogenic factors for the deterioration of 
these lakes 
(i) encroachments 
(ii) pollution 
(iii) overexploitation of lake resources 
(iv) construction of dams 
(v) all the above 
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11. Is the tourists also help in polluting these lakes? What should be done? 
12. What are the problems faced by the people with the degradation these of 
lakes ? 
13. If the chemical fertilizers used in nearby agricultural fields contribute 
in polluting lake water, then it should be banned or not - give reason 
Management of the wetlands 
1. Do you think that there is an urgent need for conservation of these 
wetlands ? If so, in what ways 
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